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Vor. XXIX. 


ANNUAL SUMMARY, 1901. 


No. 13 


INTRODUCTION. 


The present summary for 1901 is based essentially upon 
data received from about 162 regular stations, 33 regular 
Canadian stations, and such voluntary stations as have for- 
warded their annual summaries in time. The statistical 


tables and charts have been prepared under the supervision 


of Prof. A. J. Henry, Chief of the Division of Meteorological 
Records; the tables of movements of high and low areas by 
Mr. George E. Hunt, Chief Clerk, Forecast Division; and the 
summary of flood movements by Dr. H. C. Frankenfield, 


Forecast Official. 





FORECAST 


DIVISION. 


Prof. E. B. Garriort, in charge. 


HIGHS AND LOWS OF 1901. 


The high and low data for the year 1901 have been com- 
piled under the general plan in use since 1895, and they dif- 
fered but slightly in their general features from those of the 


| 


preceding six years. 


The tables herewith give the summary for each month of | 


the year 1901, and likewise a summary for the seven years 


from 1895 to 1901, inclusive. 
Summary of highs and lows for 1901. 
Highs. Lows. 

Mean first Mean lJast Path, & Mean first Mean last Path, a 

observed. observed. average. 3 observed. observed. average. ‘5 
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Jan..... 44 108 40 76 «1,918 2.4 838.5 43 110 45 70 | 2,789 4.0 33.1 
Febr 46 108 39 79 | 1,173 | 2.5, 28.8 41 111 40 78 | 2,222 | 3.2) 31.7 
Mar..... 39 101 38 72 1,989 | 3.1) 26.6 40 105 40 73 | 2,343 | 4.4 26.4 
Apr 42 116 41 85 1,983 2.8 28.7 41 109 43 8 | 1,972 | 3.1) 26.7 
May 88; 112/ 41 81 | 2,362 4.4 22.0 43 95 | 44 70 | 1,658 38.0 23.1 
June nO 111 41 70 | 2,425 4.1 25.5 41 100. 44 7 1,532 | 2.8) 24.1 
July 4 106 38 7 2,276 3.8 25.1 39 95 41 7 2,043 | 3.8 22.1 
Aug 51 108 46 66 2,425 4.1 25.1 38 102 46 74 | 2,133 | 4.1) 2.2 
Sept 52 119 42 66 | 3,160 4.5 29.0 38 104 46 70 | 2,622 | 4,4) 25.9 
Oct 50 112 41 74 | 2,384 3.6 29.7 45 108 48 73 | 2, 8.1, 28.4 
Nov 48 107 39 80 | 1,865 3.0 25.7 47 1160S 48 64 2,461 3.7 28.6 
Dec..... 46 114 42 77 | 2,846 | 4.2 81.1 43 108 46 7 2,464 | 3.1 36.2 
Means 48 112,41 75 | 2,229 3.5 27.6 42 105 44 74 2,190 3.6 27.8 


Summary, 1895 to 1901, inclusive. 


Highs. Lows. 

Mean first Mean last > Mean first Mean last > 

observed. observed. .) observed. observed. 8 

Year. 2 £ 

5! av ° : - o 

r 3 : E “ e “4 = 4 

‘ » | = » |g); * » | * e | 

1 8 tS ba Be Ll eee 

= = = = = = = 4 3 = 
° © ° ° Miles ° ° ° Oo | Miles 
| eee 47 110 39 80 24 45 107 45 | 73 26 

1896. ..... 4s 111 42 7 46 111 46 7 

1897...... 48 113 38 7 24 46 110 46 71 | 26 
Se eines 46 114 40 72 | 2 45 111 46 7; @ 
ae 7 114 41 7 24 44 111 46 68 | 27 
1900. ccs. 46 108 42 7 28 44 106 45 73 | 30 
er 48 112 41 7 28 42 105 | 44 7 28 
Mean.... 47| 112 40 7 2 44 100 | | nl 2 


Geo. E. Hunt, Chief Clerk Forecast Division. 
Ee — ee 
RIVER AND FLOOD SERVICE. 


During the year Macon, Ga., was established as a river 
center for the territory comprising the Oconee and Ocmulgee 
watersheds, which were formerly a part. of the Atlanta dis- 
trict; the Washington, D.C., district was enlarged by the addi- 
tion of the territory east of the Allegheny Mountains which 
formerly belonged to the Parkersburg, W. Va., district. 
There were added to the River and Flood Service 11 special 
river stations, and one special rainfall] and three special river 
stations were discontinued. The stations established were at 
Booth, Tex., Galveston district; Clarion and Saltsburg, Pa., 
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Pittsburg district; Cumberland, Md., and Riverton, Va., 
Washington district; Frankfort and Highbridge, Ky., Louis- 
ville district; Camden on Gauley, W. Va., Williamson, W. 
Va., and Warfield, Ky., Cincinnati district; and New Madrid, 
Mo., Memphis district. Those closed were the special river 
stations at Arlington, Mo., St. Louis district; Philippi, W. Va., 
Pittsburg district; Lock No. 4 (Lincoln), Ala., Montgomery 
district ; and the special rainfall! station at Cumberland, Md., 
Washington district. 

Thirteen new river gages were installed and a large num- 
ber of others thoroughly repaired. 

The service has not only maintained its previous high 
reputation for efficiency, but has still further added to it. 





oe 


As an evidence of this it is only necessary to refer to the 
steady increase in the number of requests for the benefits of 
the River and Flood Service. 

While there were no really great floods during the year, 
there were several of somewhat decided proportions, parti- 
cularly those of the Ohio River in April, the upper Tennessee 
in May and the rivers of the Atlantic States in December. 
Accounts in detail of these and other floods will be found in 
the Montuty Weatuer Review for the appropriate months. 

The highest and lowest river stages for the year, together 
with the mean stage and annual range. at 134 selected sta- 
tions are given in Table VIII—H. C. Frankenfield, Forecast 
Official. 





GENERAL CLIMATIC CONDITIONS. 


By A.rrep J. Henry, Professor of Meteorology. 


ATMOSPHERIC PRESSURE. 


The numerical values of annual mean pressures for 1901 
are given in Tables I and Il. The method of reduction to sea 
level in use during the year was the same as in former years, 
with the exception that an appropriate correction for varia- 
tions in the force of gravity with latitude has been applied 
since January 1, 1899. In other respects the annual mean 
values are comparable with those of the preceding and other 
years in which Professor Hazen’s method of reductior was used. 

In addition to the table of reduced pressures, referred to 
in the preceding paragraph, a second table has been formed 
(Table III), in conformity with the custom of previous years, 
by reducing the actual pressures to sea level and standard 
gravity in accordance with the tables and methods of the In- 
ternational Meteorological Committee, as explained in the 
Montuty Weatuer Review for 1895, Volume XXIII, pages 
492-494. The reduced pressures so obtained appear in Table 
Ilf and on Chart I. The data in the last column of Table III 
are the pressures at 10,000 feet above sea level, obtained by 
assuming a uniform decrement of temperature at the rate of 
2° F. per 1,000 feet (0.37° C. per 100 meters), as in former an- 
nualsummaries; the resulting isobars are shown on Chart IT. 

The distribution of mean pressure at sea level for 1901 is 
shown by the isobars on Chart I. 

The configuration of the isobars for 1901 differs very slightly 
from that of 1900. Pressure was below normal over the east- 
ern part of the country by amounts ranging from .02 to .05 
inch; it was also below the normal in the Rocky Mountain 
region by amounts ranging from .01 to.08inch. In the upper 
and middle Mississippi Valley and on the Pacific coast it was 
normal or slightly above. 
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TEMPERATURE. 


The distribution of mean surface temperature is shown on 
Chart III, and the district departures by Table A. 

Mean temperature was above the average in all parts of the 
country, except the South Atlantic and east Gulf States, the 
Ohio Valley, and Tennessee. The excess ranged from a frac- 
tion of a degree on the Pacific coast and in the Southwest to 
about 4° over the northeastern Rocky Mountain slope and 
Manitoba. Maximum temperatures of 110° and over were 
registered in southern Illinois, northern Arkansas, Missouri, 
southern Iowa, eastern Kansas, Oklahoma, eastern Montana, 
and Scuth Dakota. Maximum temperatures of 110° were also 
registered in the Great Valley of California and in the desert 
region of northwestern Utah. The minimum temperatures 
of the year were not greatly different from those of the pre- 
ceding year. Temperature fell to 40° below zero and lower in 
eastern Wyoming, southwestern South Dakota and northwest- 
ern Nebraska. The maximum, minimum, and mean surface 


temperatures are graphically shown on Chart ITI. 


PRECIPITATION. 


The distribution of annual precipitation is shown on Chart 
IV and the district departures by Table B. The year, asa 
whole, was marked by large local variations. It was unu- 
sually dry in the Ohio Valley, portions of the lower Lake 
region, and the Mississppi Valley south of lowa. On the 
eastern Florida coast there was an excess of 18 inches at 
Jupiter and on the western coast a deficit of 10 inches at 
Tampa. The precipitation at Charleston, S.C., was 24 inches 
below the normal, and at Charlotte, N. C., 11 inches above 
the normal. There was an excess of rain in the upper Mis- 
souri Valley and also in the southern slope region. Rainfall 
was deficient on the Pacific coast and over practically all of 
the Plateau region. 
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THUNDERSTORMS. 


The frequency of thunderstorm days in the different months 
and in the several States and Territories is shown approxi- 
mately by the figures of Tables V and VI. The first-named 
table has been prepared from reports of both regular and 
voluntary observers with a view to showing the number of 
thunderstorm days recorded each month in the immediate 
neighborhood of the respective stations. The second table 
shows the number of days on which thunderstorms were re- 
corded in the State or Territory asa whole. In preparing 
the last-named table reports from all stations whatsoever 
were used. The number of thunderstorm days for a given 
State, as shown in Table VI, depends largely upon the size 
of the State and the number and distribution of observing 
stations. In the District of Columbia, for example, with but 
one station, the number of thunderstorm days was 37, while 
for the adjacent State of Maryland, with an average of 58 
stations, thunderstorms were observed on 123 days. In Vir- 
ginia, with about 54 stations, the number of thunderstorm 
days was 130. The number of thunderstorms observed at a 
single station bears a fairly definite relation to the number 
that would be observed were it possible to greatly enlarge 
the field of observation. The ratio for Washington, D. C., is 
about 3.5, that is to say, in order to ascertain the number of 
thunderstorm days for a region equal in area to the adjoin- 
ing States of Maryland and Virginia we have only to multiply 
the number observed at Washington by the constant 3.5. 

Thunderstorms were reported on a greater number of days 
in 1901 than in 1900 in southern New England, the upper 
Ohio Valley, and the eastern portion of the Middle Atlantic 
States, also on the Pacific coast south of Washington, the 
southern Plateau and in the Southwest; elsewhere, the num- 
ber reported during 1901 was considerably less than in the 
preceding year. 
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594 MONTHLY WEATHER REVIEW. Summary, 1901 
Tasie D.— Monthly and annual dapertens of average duitinen fren the normal, 1901. 
. 3 : 5 $ 
Ee 3S : 3 5 & = = 3 
Districts. s FE = - 7 3 , 3 8 2 e = . 
8 3 3 5 2 s 2 s = $ 5 3 E 
- ts z < = = ~ < ze ) 7 a < 
New Engiand ......... 6660 ceeceee eeccte es eeeces +0.6 —1.1 +1.1 +2.1 +1.1 —0.9 +1.1 +0.6 —0.5 —0.9 1.0 +0.6 +0.4 
Middle Atlantio..... . ccccce ceccecvceceeceees +0.3 —1.1 +0.4 +1.4 +1.2 —0.4 +0.7 +0.6 —0.1 —1.0 +0.3 +0.5 +0.2 
South Atlantic ......ccccccccccceccccesessceeees —0.3 —1.0 —0.2 +0.3 +08 +0.2 0.0 +0.3 —0.1 —1.1 —1.2 +0.4 —0.2 
Plorida Peminsula@.........ccceccs ce ceeeeweees —0.5 —0.5 —0.4 —0.6 —0.5 +0.5 +0.6 +0.6 +0.4 +0. 1 —1.2 +0.3 —0,1 
BO GG o vd ccd cccccccesecccececccccoccs cocccces —0.7 0.0 —0.4 0.0 —0.1 —0.4 0.0 +0.5 +0.1 —1.2 —0.9 +0.6 —0.2 
Wet GUE ccccccccccccccss coc ceccscccesccce cece 0.0 +0.4 —1.5 —0.6 —0.3 —1.1 +0.2 —0.6 —0.1 —0.5 —0.2 —1.1 —0.4 
Ohio Valley and Tennessee ...........66.e000- —0.2 —0.4 40.3 +0.7 +0,.2 a=f,9 —1.1 +0.6 —.4 —1.4 —1.0 40.6 ry 
DE PIED 650000006 eces scenecccevcccccocccces +0.7 +0.5 +0.9 +0.5 +1.0 0.0 —0.3 +0.9 —0.2 —0.9 +0.2 —0.1 0.8 
Upper Lakes . +0.5 —0.5 +1.3 —0.5 +0.6 0.0 +0.3 0.1 +0.5 —0.5 40.6 +0.5 +0.2 
North Dakota . —0.4 —1.1 —0.5 +0.1 —2.2 +-0.5 —0.6 —0.2 +1.6 —1.0 —1.0 +1.1 —0.3 
yper Missiseippl SE vues Ge sesendenuabes —0.3 —1.0 +1.0 —0.4 —0.5 —0.7 —1.1 —0.6 40.2 —0.5 —1.3 +0.8 —0.4 
fH al VOMIOSF ccccccccccccccccescescccccesoss —0.9 —0.8 +0.1 —0.3 —1,2 —O0.6 —1.6 —0.8 +0.5 +0.3 —0.8 +0.6 —0.5 
Northern Slope ......606 ce cccceceeeeeeceeeeees 0.0 +0.1 —0.1 —0.2 —0.6 +0.5 —1.2 —0.7 +1.2 0.8 0.0 +1.0 —0.1 
Middle SlOpe. ..... cc cece cccccceeeeceeeeeeenune 0.0) + +0.8 +0.1 +0.8 —0.2 —0.3 —0.6 0.0 +0.8 +-0.7 +0.4 +0.6 +0.3 
Southern Slope........c-.  ceceeveecccceccceces +1.1 +0.6 —0.6 0.0 +0.1 —1.6 +0.2 —1.1 +0.8 +1.4 +0.9 —0.8 +0.1 
Southern Plateau ........cccccccccccccceweneees +0.6 +08 —0.6 +0.4 +0.4 —0.4 —0.4 —0.5 —1.0 +0.8 +0.7 —1.0 0.0 
ps conch ccespeéseseeeines S00 cene +0.2 +-2.0 —0.1 +0.3 +0.6 40.2 +0.1 +1.4 —0.9 +0.9 +1.0 —0.8 +0.4 
Northern Plateau........... cccceesceees sawed —0.3 —0.3 —0.7 —0.9 +0.1 40.4 —1.1 +0.1 +1.0 —1.2 +0.6 —0.5 —0.2 
PTO PGES 0 ccecc covcecccocescceseccoceccecese +0.4 —0.7 +0.5 —0.4 +0.7 +0.4 +0.5 —0.6 +0.1 +0.2 +1.3 +0.3 +0.2 
BRIBES PAGE. ccccc ccc cccccceccccccaccescces +0.5 +1.4 —13 —0,9 +0.2 —0.6 —0.4 +1.3 +0.8 +1.0 2.2 —2.1 +0.2 
Bouth Pach .......ccccccccsescceseccseses eee +0.9 +0.5 —1.6 —0.6 +0.6 —0.3 —0.6 +0.2 0.0 +0,2 +0.9 —1.7 —0.1 
CLIMATOLOGY OF COSTA RICA. TABLE 2, 
Communicated by H. Pirrier, Director, Physical Geographic Institute. 
Sunshine. Temperature of the soil at depth of— ey 
Tasie 1.—Howrly observations at the Observatory, San Jose de Costa Rica, - BP 
during December, 1901. =e ' 3¢.; 
Observed, Een. 0.15m. 0.30m. 0.60m.| 1.20 m.| 3.00 m. Bs 
Pressure. Temperature. Ree he Rainfall. = 
: : : Hours. Hours. °C. oC. oo”. °¢ °?¢, 
§ § : 6.83 4.89 19.12 19.338 19.98 20.51 | 21.00 36 
= = - = = = = = = 22.75 Bell | ee eccelensscocclcces cevcleccesocnlocene ccleeeséoes 
ee ne eee ee oe co| ines | ances | Saas | aacaa | “sala (cc) a 
er > t 2 “e “ = 17.68 TED ledoccucalsose sselevscseaslesesseesleseuseeslewse eves 
| z a | z 3 Hy F 2 17.16 Si dlatendiandaiaiadninicleorsuedisesterutemagie 
a 
z iS z E a ew, ok | ie, 14.98 14.17 | 19.74 19.55 20.08 20.50 |....... 62 
5 y S > | 6li2/18$\+2/4 | @pm 16.7 14.95 
A © A A -) Zz = oT, ce ew neee j 4 FD eee eee meee eee Ome Hee wee e Eee HEHE Ee HEHE HEES 
3 p.m.. 16.61 | | EY RR RAG MeN BRIS! Gear 
660-4. 4p-m........ 14.40 14.08 19. 84 19.58 20.08 | 20.44 |........ 67 
BD. Mc ccccccss 7.0 . Soe Sesolecrceneslescccessiocescceeleceeseucléscesees 
Mi, | Mon | oc. | oc.) 8.) § | Mim. Mm dry. BB JB Aa oa Se 
1B. Me veeeevereeseeeees 5.00) 3.64) 16.40) 16-46) 8) 87) 0.0) O.5 | 0.00) Foimi....ccclee.  cecees[eeeeereeeees 19.76 19.59 20.08 20.42 ........ 5 
BB. Meveeees ceeevenee rr er co ee ee ee Oe Me 8 |. sccnccsuns|ansdeesscedsl enn anenlanceaushiecusenkslsnenéetel eenebbdeledsseeie 
BA. Mececercceeee eevee 2.98 2.96 15.7 16. 23 88 8 0.0) 0.4) 0.00 De MR e ccccccecleccccs ceccsclooccecescccclsccoecs love cocelecccocs: |cocccces|eccccese|coecces 
4] @. Mheces cccccccscecces 3.05 3.02 15. 42 16.06 88 87 (0.0 [ou ts * o~ateRiibep Saba piteel aqunenepeieed: 9 9.57 20.00 Sey (ial 
BO. Merecccceccceceeese 8. | 898/ 15.42/ 16.00| 87| 87 | 0.0/ 1.5/ 0.00 I1pm........ .cccccsccceclsecccecccccs fos <:-odf Haass Bosca Nhaeens Ine: ORI ~ 
Ue ee Se re Prk Srl EL, «21. ccs cnccsctossosededsociostensesiogssckasisesdbens| csocsbentonsngacaiabesanss 
FT Be Te cocccccccs coves 3.86 4.10 16. 66 17.01; 81 838 «(0.0 1.1 0.00 
BM. Mecsccces coscccess 4.18 4.47 18.72 18.61 72 78 0.0 0.9 Saas, Sees Ares cme ) 5 20.00 20.46 21.00 5D 
le iidhsbeidénanignees 4.35| 4.67| 20.76| 20.48| 68| 73| 0.0| 0.6; 0.0 Mean ae) oe) ee Se) - 
10 B. Mewes ceeneeereeees 4.42 4.62) 22.38 21.84) 65 69; 0.0) 0.5) 0.00 Total...... 79.48 a. ccccksloceseeselscnsauneldses entalenectes enue. ose 
ii ttilisasnns dedeonusioes 4.08 4.32) 23.85| 22:58) G4 67) 1.3 1.8) 0.66 setae Ae ite ; 
1B Doce cove cece cece ces 3.57 3.76 | 23.93 23.08 64 | 2.5) 2.0); 1.17 
ip.m | gor! 3.17! 93.76) 23.98! 64| Of! 1.0) 2.1! 0.83 TABLE 3.—Rainfall at stations in Costa Rica, December, 1901. 
2p.m 2.59 2.77 23.69 22.24 65 68 2.6 2.7 2.60 
8 p.m 2.37 2.42 22.80 22.24) 67 69; 3.4) 2.4); 1.3 d bb b 
4p.m 2.38 2.52 21.28 21.00| 73| 74| 1.2) 5.5/| 0.58 a 8. d iz. 

. 2. 2.75 19.7 19.7 7 77 8.0 3.0 .42 3 22 
fe 2.92| 8:16| 18.90| 18.64) #| 81 | 5.5| 20| a42 Stations. e fs Stations. 5 | Ee 
7 p.m 8.39 8.67 18.52, 18.04 82| 88 0.1/ 2.3) 0.75 si2° . 8 iss 
8 p.m 8.84| 8.97) 18.14| 17.69; 83) 84| 0.8/ 1.1| 1.00 A < |& 

O P.M... ccccccccccccess 4.21, 4.42 7.77 | 17.41 84 8 0.0 1.3) 0.00 
) S_eereererererers 426) 4.63) 17.98 17.07 | &| 88) 0.0) 1.2| 0.00 Mm um 
11 P. Mew ceseccceveeeeee 4.35 | . 16.93 | 16. 85 2.0) 1.8) 0.92 4 Sipurio (Talamanca)...... 310 16-14, Juan Vinas.........-e eee ” 409 9 
Midnight «......++.++++ | #@ | 4-01) 16.58) 16.08 ad 87 | 28) 08) 0.98 9. Boca Banano ..........0++. 366 4 «15. gentinge eeeeeececesseeeces 174 14 
B. LUMO « «002 cseeeececeeevees 254 15 16 ParaisO....  .....ceeeseees 43 9 
BROOD coccceecceesces 3.50 3.54 18. 98 18.68 78 UP? Eeaeéeele+sonbloeses 4. Swamp NEE Set Tue 17. Las Concavas..........s.- 38 13 
| @s 5. Zent . poccesce of GEE | 80 BM isbeseestecscacenes 68 14 
Minimum.......++++ | 660.4 659. 23 11.9 | GD focacccleccovclcscecclocccccloceces 6. Gute Hoffnung . PE Fees, ae 19. Tree ios ae 57 9 
P 7. Siquirres . 396 10 2.8. FranciscoG ......... @ 9 
Maximum eeseeeeese 668.3 | 667.82 | 29.3 BAS lescocoleccces ELD lescccsteosees 8. Guapiles ee ia oe 417 18 25 11 
9. Sarapiqui ..........eeeeeeee 689 u . 145 5 
TOtAL « «.. ere seeeee|seeeseeelenes se teal tatetst cnt blade abet %5.2 | 39.0 | 13.92 40 San Carlos.............00+. 175 18 || 28. Nuestro AMO .......ccsceslsceeesleceees 
BR, BD BORBicc cc cc cess coones 490 DO a San errr 
4 iu . > ” 
Remanxs.—The barometer is 1,169 meters above sea level. Readings are corrected = — tat ateictdehsbractaedticccNal px 304) 18° %. San Isidro Alajuela saat = ad 
for gravity, , temperature, and instrumental error. The dry and wet bulb thermome- ee a ere 
ters are 1.5 meters above ground and corrected for instrumental errors. The hourly 
readings for pressure, wet and dry bulb thermometers, are obtained by means of 


Richard registering instruments, checked by direct observations every three hours 
from7a.m.tol0p.m. The hourly rainfall is as given by Hottinger’s self-register, 
checked once a day. Gader maximum, the greatest hourly rainfall for the month 
is given. The standard rain is 1.5 meters above ground. In the Costa Rican 


system the San Jose local time is used, which is 0° 36" 13.3* slower than seventy- 
fifth meridian time. 


,and relatively icy days. 


Notes on the weather —On the Pacific slope, fine weather, 
without any excess of temperature or humidity, prevailed up 
to the 28th, after which there came a succession of stormy 


On the 3l1st, 10 a. m., the highest 


























MONTHLY WEATHER REVIEW. 





595 





Summary, 1901. 


pressure since 1888 was recorded at San José (668.3 mm.) 
and the same day was also the coldest in fourteen years of 
observations, the mean temperature of the twenty-four hours 
being 14.23° C. On the Atlantic slope rainy days prevailed 
all through the month, with several storms, the exact dates 
of which could not be obtained. 

Earthquakes.—December 27, 10" a. m., tremors. 
30, 10" 10" p. m., slight tremors. 


December 


_—- =e 


CLIMATOLOGICAL DATA FOR JAMAICA. 


Through the kindness of Mr. Maxwell Hall, the following 
data are offered to the Montaty WEATHER REVIEW in advance 
of the publication of the regular monthly weather report for 
Jamaica: 


fomparative table of rainfall for December, 1901. 
(Based upon the average stations only ) 











Rainfall. 
Relative Number of 
Divisions. area. stations. 
Average. 1901, 
Inches. Inches. 
Northeastern division .................- 25 21 9.45 8.38 
Northern and subcentral division.... 22 D4 5.60 6.17 
Western-central division ............. 26 24 8.91 4.30 
Southern division .........0..sssssecces 27 32 2. 66 2.62 
GREE CID 6. 64.0000 00:c5cc0s c0ese 100 131 5.40 5.37 


In taking the average rainfall Mr. Hall uses only those 
stations for which he has several years of observation, so 
that the column of averages represents fairly well the normal 
rainfall for each division, while the column for the current 
month represents the average rainfall at those same stations. 
The relative areas of the divisions are very nearly the same 


and are given in the preceding table as expressed in percent- 
ages of the total area of Jamaica. The number of rainfall 
stations utilized in each area varies slightly from month to 
month, according as returns have come in promptly or not, 
but will not differ greatly from the numbers in the second 
column of the table. 





Jamaica, W. I., climatological data, December, 1901. 
- | — 
Bg | Se 
| —™ @ on 
| ° 3 
| && A. 5 
A of 
=5 as 
3 
&s i 
oc | ow 
Zz | @ 
ee: CE. nin scents eetansassent ovbbeenseateeeeaeneséenueeden 18° 15’ | 17° BB! 
LONGISUES (WESC) ..0.cccccccrccccccocecececccs seer cccccssovecvcccecs 78° 23/ | 76° 10! 
Elevation (feet) tasteeeeeeeeeeneeeereeeeeneenen senses eeeeen seueeeenss 33 | 8 
Mean barometer {50° mn 710000.UTIIIIIIIIIIIIIIEINICE) data | 33!8e0 
7 an a | pa 
Mean temperature 397i 10000 00ILINIIIIEL_EEE an] 
WeOe CF TRBTITRD 00000000506060000* 000200600000 5000000084 sense000 eres GB.S hevcccs ces 
EE OE ie 0:00.85 9.000006-000006 005088 000008 ens 00s capeycperese.aes 72.7 [testes eee 
iatiant WR ie cccces cccccecccesecveceteencnncesssccesnesones ence OO ERE 
Lowest minimum. de Rabe nude eddtes 1 .0d00 606.60 ROREEO SEE: Sean ends sees =e leecegeesee 
ec talmmntsane _., <_ TarenaeaaanadeprR Ieee EE 5 3a 
Mean relative humidit Ti. Th. cad dcdece boncewesdass deesteéeoauiss See t ccoveeces 
: EE tosh stconindnniniia-iibkanbedcniaion Bee ¢ {seme 
Potel satel GRO cccssu ceesacdennd Heccecereiccatsacntecccined 0.78 | 7.88 
, i FB. TD ccce cccccccccccccccccccccccocccoce! ne, | nne 
Average wind direction { 3 p.m Wp tee eee eeeceeeeeeneeeee ceeeerneeens nne. | nne 
Average hourly velocity, miles} $0" m 1000 aga} 188 
Average cloudiness (tenths): 
A Gna c0d cence icseen detest eecsesuntes heeded 2.1 | 1.6 
FB, WR. t ED oc0c0ncccecc cncitonsqecenssenesbeneses cos 1.7 1.8 
Upper clouds ........c.eeeeeeee 1.7 1.0 
Lower clouds.... ...... 0.6 2.1 
3 p.m. Middle clouds .......... 5.0 | 2.0 
UE GEOUD. néckc. scccnnccees sensu escspestienseaseel ag 0.9 
Nore.—The pressures are reduced to standard temperature and gravity. to the 
Kew standard, and to mean sea level. The thermometers are exposed in Stevenson 


screens. 
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REPORT OF THE CHIEF OF THE WEATHER BUREAU FOR THE YEAR ENDING JUNE 30, 1901.’ 


Dated July 22, 1901. 


OCEAN FORECASTS AND INTERNATIONAL COOPERATION. 


An important extension of the forecast work of the Bureau 
was made during the year. By an arrangement with the secre- 
tary of the meteorological office at London, England, the trans- 
mission by cable from London to Washington of meteorolog- 
ical reports from certain points in the British Isles and on the 
Continent of Europe, and from Ponta Delgada, Azores, was 
begun December 18, 1900. These reports, with observations 
from Nassau, Bermuda, and Turks Island, have been regularly 
published on the daily weather maps issued at Washington, 
Baltimore, Philadelphia, New York, and Boston, together 
with forecasts of the force and direction of the wind and the 
state of the weather for the first three days out of steamers 
bound east from American ports. 

The Atlantic forecasts, which are based on the American, 
Atlantic, and European telegraphic reports, were begun Jan- 
uary 7, 1901, and on June 1, 1901, they were made a part of 
the regular general night forecasts issued at Washington. In 
a number of instances, when storms of marked strength were 
passing eastward off the American coast, forecasts were issued 
of the character of the weather which would probably. be ex- 
perienced by steamers leaving European ports westward bound, 


‘We reprint herewith the Annual Report of the Chief of the Weather 
Bureau to the Secretary of Agriculture, omitting only the sections de- 
voted to the Galveston Hurricane, and Frost and Flood warnings, which 
are made up largely of matter that has already appeared in the Review. 
This report contains much that is of interest toour many voluntary ob- 
servers, and which they will probably not see elsewhere. 


and by an arrangement with Lloyd’s, of London, these advices 
have been cabled to England. 

In addition to the daily forecasts of wind and weather and 
special storm warnings, predictions of fog were issued when 
conditions favorable for fog development had been indicated 
in the steamer tracks west of the fiftieth meridian. Reports 
from transatlantic steamships show that these forecasts and 
special warnings have been well verified. 

In November, 1900, arrangements were made with Portugal 
to receive reports from the meteorological observatory at 
Horta,in the Azores. Observations are now regularly received 
hy cable from that place, and they are of much value in the 
work of forecasting the movements of storms on the Atlantic 
Ocean. 


NEW FORECAST DISTRICTS, 


Three additional forecasting districts have been established 
and designated as the New England district, the West Gulf 
district, and the Rocky Mountain district, with headquarters 
at Boston, New Orleans, and Denver, respectively. The last 
appropriation bill passed by Congress made provision for three 
additional forecast officials to be placed in charge of these 
districts with authority to issue forecasts and warnings for 
the several States that are comprised in each district. This 
system has the advantage of enabling each forecaster to de- 
vote more time to the consideration of the predictions for each 
district and of securing an earlier distribution of forecasts. 
As these forecast officials were selected on account of their 
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ability as forecasters for their respective sections, it is ex- 
pected that an improved service will result. 


IMPROVEMENT IN FORECASTS, 


Special consideration has been given to the subject of in- 
creasing the accuracy of the forecasts of the Weather Bureau 
to the highest degree attainable, and, as a means of stimula- 
ting among the employees of the Bureau the study of the prob- 
lems of weather forecasting, announcement has been made 
that hereafter marked success in forecasting, the invention of 
new methods of forecasting, or the discovery of new facts or 
principles of marked value to the forecaster, will have a spe- 
cial weight when the merits of employees, of whatever grade, 
for promotion are considered. 

The forecasters of the central office at Washington have 
been relieved, as far as possible, of all other routine work, 
and they will devote their whole time and energies to forecast 
duty. These forecasters, when not detailed at the daily work 
of forecasting, will engage in studies that aid them in their 
work. It is believed that this arrangement will result in an 
improvement of the forecasting work of the service. 


CLIMATE AND CROP WORK. 


The lines of work pursued in previous years by the climate 
and crop service of the Weather Bureau were continued, and 
extensions and improvements made wherever possible. The 
cotton-regiou service has been extended into Oklahoma and 
the Indian Territory, and arrangements have been made for 
inaugurating a similar work in California, to be known as 
the fruit and wheat service. 

Few persons realize what a complete system the Weather 
Bureau forms for the accurate and rapid collection and dis- 
semination of crop information. It has 1,200 paid and skil- 
fully trained officials outside of Washington, who are quite 
evenly distributed over the United States and its island 
possessions, and who are available to report on any matters 
concerning weather, crops, climate, or statistics. It has 200 
officials and employees at the central office in Washington. 
It has 180 fully equipped meteorological stations quite equidis- 
tantly scattered over the United States and its dependencies, 
each manned by from one to ten trained officials, which sta- 
tions are not only weather observatories, but are centers for 
the gathering of statistical and climate and crop reports. It 
has a central observatory in each State and Territory, to which 
all subordinate offices in the State report, and to which all 
voluntary weather and crop observers report. These central 
observatories are equipped with printers, printing plants, 
trained meteorologists and crop writers, clerks, and messen- 
gers. 

The State central offices are under the systematic direction 
of the central office at Washington. The central office at 
Washington is equipped with cartographers, printers, press- 
men, lithographers, and elaborate addressing and mailing 
appliances for the printing and mailing of large quantities 
of National weekly, monthly, quarterly, or annual reports and 
bulletins. The telegraph circuits of the Weather Bureau are 
ingeniously devised for the rapid collection, twice daily, of 
meteorological reports; they are also used to collect the 
weekly National crop bulletin. The Bureau has 315 paid tem- 
perature and rainfal! reporters who are now daily telegraphing 
their data from the growing fields to certain cotton, corn, and 
wheat centers. It has 250 storm-warning displaymen dis- 
tributed among the ports along the Atlantic, Gulf, and Pacific 
coasts and in the lake region. It has an observer serving 
each morning on the floor of each important board of trade, 
commercial association, or cotton or maritime exchange in 





each day charts the weather reports on a large map. It has 
3,000 voluntary observers—nearly one for each county in the 
United States—equipped with standard thermometers, instru- 
ment shelters, and rain gages, who have for years intelli- 
gently served the Government by taking daily weather obser- 
vations and rendering weekly crop reports to State central 
offices. There are 14,000 persons reporting weekly to the 
climate and crop centers as to the effect of weather upon the 
crops in their respective localities. These voluntary crop 
correspondents could quickly be increased in number to sev- 
eral hundred thousand if occasion required. In four weeks 
there are printed and distributed 168 different State crop 
bulletins, four National crop bulletins, and 42 monthly eight- 
page State climate and crop bulletins. The weekly State 
crop bulletins are written by the directors of the different 
State sections, and the weekly National crop bulletin by Mr. 
James Berry, chief of the climate and crop division of the 
Weather Bureau, a man who has had many years experience 
as a writer on crop conditions in the United States. 
FORECASTS BY RURAL FREE DELIVERY. 

Particular attention has been given to the distribution of 
forecasts by means of the rural free delivery. There are now 
in operation 365 centers supplying an aggregate of nearly 
42,000 families in the farming districts with the latest weather 
predictions. This work has become decidedly popular, and 
we have had the hearty cooperation of the Post-Oflice De- 
partment in making it a success. 

Estimate has been made for additional appropriation with 
which to extend the distribution of forecasts and warnings 
by this method. The rural free delivery places the frost and 
cold-wave warnings in the hands of those who can make the 
most valuable use of them. It is expected that the Bureau 
will reach several hundred thousand farmhouses with the 
daily forecast before the expiration of the coming year. 


MOUNTAIN SNOW BULLETINS. 


The local snow bulletins that are issued by the State cen- 
ters in the Rocky Mountain region are meeting a very im- 
portant need. These bulletins give complete information as 
to the depth and character of snowfall in the mountains— 
data that have such an important bearing on summer water 
supply for irrigation purposes. 

ETHERIC SPACE TELEGRAPHY. 

Substantial improvements have been made during the past 
year in the Weather Bureau system of wireless telegraphy. 
The line of research has been divided into three classes: First, 
the perfection of a more powerful transmitter, in which the 
energy of radiation shall be greatly increased; second, the 
devising of a more delicate receiver, one that would be posi- 
tive instead of depending upon an imperfect and variable 
contact, as do all systems now in use; and, third, the per- 
fection of a system of selective telegraphy, whereby messages 
can be differentiated, so that only the receiver for which the 
message is intended shall become responsive to the waves of 
ether. 

The first of these problems may be said to have been suc- 
cessfully solved, and a transmitter devised capable of radia- 
ting all the energy generated; the second is believed to be 
nearing a successful solution; the third is thought to be well 
demonstrated theoretically, but has not been fully tested in 
practise. 

While there is much experimental work yet to be done 
before our system, or any system of which I have knowledge, 


the country, who displays weather and crop information, and | is reliable for intership communication, or before any two 
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systems can work within the same field without each render- 
ing the other useless, such progress has been made by the 
Government experimenters that, with no interference by pri- 
vate systems, stations can be successfully operated over at 
least 150 miles of coast line, and they are now in operation 
on the North Carolina and Virginia coasts, and soon will be 
instituted between the Farallone Islands and the mainland, 
and Tatoosh Island and the mainland, on the Pacific coast. 

If a system of selective telegraphy can not be perfected so 
that one system does not interfere with and render useless 
another, and thereby prevent all use to commerce of recent 
discoveries in wireless telegraphy, it may become necessary, 
on account of the value of these discoveries to our marine 
interests, for the Government to take exclusive control of all 
systems of etheric space telegraphy and to establish stations 
along our extensive coast lines at such distances and in such 
relation, the one to the other, that they shall not interfere. 
Even then there will occasionally be difficulty in communi- 
cating with the mainland whenever two ships in close prox- 
imity are attempting to transmit or receive messages at the 
same time. 

DESTRUCTION OF HAILSTORMS WITH CANNON, 

Considerable interest has been aroused among agricultur- 
ists in the United States relative to the prevention of hail- 
storms by the use of explosives fired from specially designed 
cannon. The experiments conducted along this line by grape 
growers of France and Italy have aroused popular interest 
in this country. The theory is not a new one, though per- 
haps not so ancient as the idea that precipitation occurs soon 
after and as a result of the explosives used in battles. As 
early as 1769 the Marquis de Cheviers, a retired naval officer 
of France, thought that he could combat the scourge of hail- 
storms by the firing of cannon, but his experiments, like those 
conducted by many others at various times during the past 
century, were not productive of definite results. 

One of the most serious drawbacks to grape culture in Europe 
is the destruction caused by hail, and the growers are naturally 
interested in anything that promises to give immunity from 
such damage. During the past two or three years renewed 
interest has been taken in the matter by the vineyardists of 
certain parts of France and Italy. Several manufacturers 
have placed upon the market a special form of cannon, which 
they claim will effectively break up hail-bearing clouds. Thé 
belief in the efficacy of this method of protection has become 
quite general in Europe, although scientists versed in the 
physics of the air have not expressed confidence in the system. 

In brief, the apparatus in use consists of a cannon fitted 
with a funnel-shaped conical extension. The difference be- 
tween the various forms of cannon that are used lies mainly 
in the shape and size of the funnel extensions and the size of 
the powder charges. Usually the cannon are fired vertically 
upward, although in some instances the apparatus is inclined 
toward an advancing cloud. The effect of the funnel attach- 
ment is to cause the formation of a mass of rapidly-revolving 
air, or vortex, which leaves the mouth of the cannon with 
tremendous velocity. In shape these vortices can be likened 
somewhat to the rings or puffs of smoke made by a person 
smoking a cigar. It is claimed that these whirling masses of 
air, intermixed with gases from the explosives, are forced up- 
ward to a sufficient height to enter the hail cloud and destroy 
its hail-forming processes. If it is granted that these rings 


ascend to a sufficient height to enter the cloud, I am of the 
opinion that the force of the ring is too puny to have any 
appreciable effect on the cloud. 

Many experiments have been made for the purpose of ascer- 
taining the actual height to which these air rings rise before 
being dissipated. 


In a report by Profs. J. M. Pernter and W. 





Trabert, who, at the invitation of the Imperial Department 
of Agriculture of Austria and of the inventor of one of the 
methods, made as complete an investigation as was possible, 
and, under various conditions, these scientists stated that 
they were not able to report anything positive as to the value 
of hail shooting. They reported that, using the largest can- 
‘non and the heaviest charges, the vortices did not ascend to 
‘a height of 1,000 feet on an average, although in some 
instances greater distances were obtained. 

There is a marked difference of opinion as to the effective- 
ness of cannon firing, with the manufacturers and many grape 
‘growers on the one side and the scientists of America and 
|Europe on the other. The former maintain that hailstorms 
can be prevented in the manner described, while the latter 
claim that the force exerted by the explosives is infinitesimal 
as compared to the forces of nature that are exerted in hail 
formation, and that experiments conducted by the adherents 
of the cannonading process themselves have not produced 
convincing results. The number of thunderstorms from 
which hail is precipitated is but a small percentage of the 
actual number. In most localities of the United States a 
whole season sometimes passes without a fall of hail, while 
in seasons of abnormal thunderstorm frequency the number 
of hailstorms is smal]. While in the grape-growing regions 
of France and Italy there may be greater hailstorm frequency, 
it is still true that the number of hailstorms are few as com- 
pared to the number of thunderstorms without hail. The 
experimenters score a success whenever they shoot at a 
thunderstorm cloud that does not produce hail, although the 
chances are greatly in favor of there being no hail in the 
cloud. Again, they excuse the occurrence of hail in spite of 
a bombardment by saying that the cannon was not large 
enough or the powder charge sufficiently heavy, and declare 
that the hailstorm was far less severe than it would other- 
wise have been. How is one either to prove or disprove such 
statements ? 

It is true that many important discoveries have been made 
/by experiments that were conducted contrary to scientific 
‘theories, and in the matter under discussion it is not our in- 
tention to overweight the scientist or to underestimate the 
practical investigator, but unquestioned facts and not expla- 
‘nations must be the proof of results. Scientists both in 
America and in Europe declare that hailstorms can not be 
prevented by the use of cannon ard explosives of even greater 
power than have been used or that it is possible for man to 
use, and they base their belief on such knowledge of the 
forces of nature as science has revealed. Those opposed at- 
tempt to break down the scientists’ argument by declaring 
that no one has yet satisfactorily explained the processes of 
hail formation. This is true to a certain extent, but enough 
is known upon which to base a logical opinion. 

But there are reasons for believing that the use of cannon 
and explosives in preventing hailstorms is not effective. Mr. 
Stiger, one of the inventors of the apparatus in use, claims 
that hail is formed in quiet spots in the atmosphere, where 
atmospheric moisture crystalizes out in large crystals in a 
manner analogous to the formation of large crystals of salt 
in liquid solution. I agree with Professor Abbe that there 
are no such quiet spots in the atmosphere, and hailstones are 
not crystals, but masses of ice with only a partial crystaline 
structure. Even the perfect crystals of the snowflake are 
formed in the midst of rapidly moving air. Hailstorms are 
generally local and very erratic. Some have maintained that 
they are controlled by the hills or the contour of the ground 
or by the presence of forests and lakes, and this may be true 
to a certain degree; but, practically, the whole question is 
one of ascending and descending currents that characterize 
whirlwinds and thunderstorms. 

Several thousand shooting stations have been established 
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in Italy and France during the past two years, but reports 
received from them give no definite data in support of the 
success of the experiments, although there is no doubt that 
the cannonading is believed to be effectual by the farmers 
who do the work. Waves of irrational enthusiasm some- 
times sweep over a community, only to be regretted in sub- 
sequent years when calmer judgment has come to prevail. 
We have but to remember the experience of our own country 
only a few years ago with the rain makers, and how firm was 
the belief of thousands of people in the subarid and arid 
regions of the West that the use of powerful explosives would 
produce rainfall. 

Thousands of dollars were expended in these experiments 
before the absurdity of the claim was demonstrated. It isa 


the same moment of time. To do this several times each 
twenty-four hours, as is necessary in the gathering and the 
charting of simultaneous weather observations, and in the 
rapid dissemination back to the country of the forecasts and 
| warnings based upon the observations, the observers must be 
tractable, prompt to respond to orders, which often come by 
telegraph, and possessed of more than the average of educa- 





‘tion and intelligence. 
| The Secretary of Agriculture has given his unqualified 
approval to existing plans for the gradual intellectual growth 
and development of the clerks, observers, and other officials 
of the Weather Bureau. 

_ It has been the purpose of the Chief of the Bureau to 
recognize only the needs of the Weather Bureau and the 








fact worthy of remark that the hail shooters are now using| merits of its employees in all matters of promotion, reduc- 
practically the same methods to dissipate the clouds that the | tion, removal, or appointment, and to make only such recom- 
rain makers used to produce them. Time and experiment) mendations to the Secretary as would meet his demands for 


will probably demonstrate that hail prevention by such 
means is as impracticable as rain production. The fact that 


15,000 or 20,000 shooting stations have been established is of | 


itself no argument as to the efficiency of the process. One 
mighf as well argue that the moon really affects the weather 
because a million people believe it and can prove it—to their 
own satisfaction. 

A knowledge of the exact truth on any question of natural 
science is not easily attained. The hail cannonaders base 
their reports of success upon such statements as “a black 
cloud was seen approaching, cannon were fired, and the cloud 
passed over without hail,” or “it passed to one side and the 
hail did not fall on the protected vineyard, and there the 
hail ceased,” or “the cloud broke in two, passing to the right 


_an efficient service and inspire confidence among the workers 
|of the Bureau in the fairness of the recommendations of the 
Chief. The Secretary has been liberal in recognizing the 
/meritorious workers of the Bureau; he expects a high stand- 
ard of fitness in return. 

Even before the Executive order requiring that a classified 
employee be given opportunity to answer charges before re- 
moval, no employee of the Weather Bureau was removed with- 
out a full investigation of his offense, and in no case was re- 
moval made of a person properly performing his duties. No 
person shown to be incompetent or unfit for the public service 
has been retained in the Bureau; and, except in one case 
where removal was made without the knowledge that the em- 
ployee had not been given the opportunity to retrieve himself 
that the Chief had directed, no person removed for either in- 








and left, leaving the sky cloudless over the cannon.” Now | 
these are quite common cloud and storm phenomena, and efficiency or bad conduct has been reinstated. 

they will frequently happen without cannonading. There is| It should not be supposed that promotion can be gained 
no way of telling by the sight of an approaching cloud whether | simply by passing the educational test. On the contrary, an 
or not is accompanied by hail. Therefore, if the cannon be | employee must (1) make a good record for aptitude, efficiency, 
used every thunderstorm would have to be bombarded, al-| industry, and manly character, and (2) pass the educational 
though statistics have demonstrated that only one thunder | test considered necessary to qualify him for the duties of the 


cloud out of a great number contains hail. In other words, 
there would be a tremendous waste of time, money, and 
energy in unnecessary bombardments. 

After examining all that has been published during the 
past two years on the subject of hail prevention, I have to 
repeat the opinion heretofore expressed that we have here to 
deal with a popular delusion, and that efforts should be made 
to prevent its spread in this country. The great processes 
going on in the atmosphere are conducted on too large a 
scale for any man or any nation to attempt to control them. 
According to Professor Abbe, the energy expended by nature 
in the production of a hailstorm, a tornado, or a rainstorm 
probably exceeds the combined energy of all the steam 
engines and explosives in the world. It is useless for man 
to attempt to combat nature on this scale. 


THE MERIT SYSTEM AND THE DISCIPLINE IN THE WEATHER 
BUREAU. 


A system of merit and discipline has been gradually devel- 
oped in the Bureau, which not only conforms to the letter of 
the Civil Service law, but carries its spirit to a logical con- 
clusion. 
work out his own official salvation. It is fair to all; it 
enables honest and efficient persons to work themselves 
upward; it contributes to a high standard of manly char- 
acter and to efficiency in public office, and it holds back 
those of mediocre attainments or of slothful habits. 

The duties of the Bureau are exacting. 


discipline to administer a service with such extensive rami- 
fications, and to have every man at his post of duty at exactly 


The system compels each employee or official to) 


It requires a strict | 


| next higher grade. 


| Efficiency is determined from the observation of the work 
| of the employee by his immediate official superiors, and by 
| the general appearance and the accuracy of such of the em- 
| ployee’s work as may come under review at the central office 
in Washington. 

Character is determined by the personal opinion of the 
employee’s official superiors with regard to his general be- 
havior as an officer, his social affiliations, his neatness of 
dress, his integrity of character, and his observances of the 
‘courtesies of business life. 

Educational qualifications are determined by examination 
in the following subjects: English grammar, practical arith- 
metic, algebra (through quadratics or equations of the second 
degree), plane elementary trigonometry, elementary physics, 
popular astronomy, elementary plant physiology, and meteor- 
ology. 

The educational qualifications for promotion are appor- 
tioned as follows: 

For promotion to grade of $1,000 or more per annum— 
'English grammar, practical arithmetic, and elementary me- 
‘teorology. 

For promotion to grade of $1,200 or more per annum—Ele- 
ments of algebra through quadratics, elements of plane trigo- 
/nometry, and elementary physics. 

For promotion to grade of $1,400 or more per annum— 
Popular astronomy, elementary plant physiology, and meteor- 
ology. 
| 1 70, on a scale of 100 as perfect, is required 
to pass each of the subjects. 

The foregoing examinations are not obligatory, and failure 
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to take them will not of itself be made the cause of reduc- 
tion. Failure to take these examinations, and thereby to be- 
come qualified for promotion, will be construed simply as an 
evidence of satisfaction with the grade held at the time and 
a tacit indication of no desire for advancement. 

In order that a high standard of official integrity and 
manly character may obtain throughout the various branches 
of the Weather Bureau, it is required that a firm yet kind dis- 
cipline be maintained by all officials in charge of stations. 
For the preservation of the peace of their offices and the effi- 
ciency of the public service, they are enjoined not to permit 
one subordinate secretly to impeach the integrity of another, 
or to carry tales about his companions. Every complaint 
must be stated either in the presence of the one against whom 
it is directed, or else in writing and be referred to him for 
answer, so that no unjust impression may find lodgment in 
the mind of a supervising officer. 

The new appointee is selected from a list of eligibles cer- 
tified by the United States Civil Service Commission. He 
can not be certified until he has passed an examination by 
the Commission in spelling, arithmetic, penmanship, copying 
from rough draft, meteorology, English composition, geogra- 
phy, and algebra; nor if he be under 18 or over 30 years of 
age. The applicant is appointed for a probationary period 
of six months. In each case the appointee is informed in 
writing and required to acknowledge the receipt of the com- 
munication, to the effect that the policy of the Bureau, under 
the direction of the Department, is to recommend for absolute 
appointment only those persons who show complete fitness 
for the work of the Bureau, and he is especially cautioned 
that no consideration except his own worth and value to the 
service will have any weight whatever in determining the 
matter of his retention. 

Experience has demonstrated the wisdom of thus impress- 
ing upon a young man’s mind the idea that, beginning with 
the very first day of his connection with the Bureau, he 
stands upon his own merit. It induces him to take up his 
work with a purpose and determination to earn, and there- 
fore attain, permanency of position, with results generally 
gratifying to him and beneficial to the public service. 

Once a month throughout the probationary period the 
official under whose immediate supervision the employee is 
placed renders a report on the conduct, service, and progress 
of the probationer, and this official is held strictly responsible 
that the reports be full and impartial. If after the trial 
period it is clearly shown that the appointee is morally, 
mentally, and physically qualified, permanent appointment 
is made. While the rules laid down for the guidance of pro- 
bationers are exacting, yet it is required that they be applied 
with the utmost fairness, and when early reports indicate 
_ that the prescribed standard has not been maintained, admo- 
nition is sent at once to the employee when time remains for 
improvement; but undesirable employees are not retained 
after the expiration of six months, even on the ground some- 
times put forth that they may qualify if given more time to 





develop. 
The efficiency of the service can only be maintained by a 
80 2 


rigid system of selection, and only those fully fitted to meet 
the exacting requirements of the Weather Bureau receive 
recommendation for permanent appointment. 

As an illustration of the results that may be expected to 
follow after a just system of promotion has been inaugurated 
in a Government bureau, and adhered to for several years, I 
point to the fact that although it was known to every person 
in the Weather Bureau that Congress had made provision in 
the present appropriation bill for an additional professor, at 
$3,000 per year, and for two forecast officials, at $2,000 each, 
several months before the actual appointments were made, 
not a single employee made application for or exerted influ- 
ence to secure one of these desirable places or any of the many 
promotions that resulted from these appointments. I am 
confident that the employees of this service realized that the 
persons best fitted for these important offices would be selected 
and that personal application was unnecessary. 

Such a discipline has proved its beneficence during six years 
of practise. It has the hearty good will of the employees of 
the Bureau, and the Secretary of Agriculture and the appro- 
priations committees in Congress have sustained the Chief of 
Bureau in its enforcement. 

STORM-WARNING TOWERS. 

Sixty of the new storm-warning towers referred to in my 
last annual report were installed during the past year, and 
each was equipped with improved lanterns. In the majority 
of cases electricity is used as the illuminant. Asa result of 
these improvements the distribution of storm warnings to 
shipping interests along the seacoasts and on the Great Lakes 
has been made much more effective. The work of placing 
these towers and lanterns at all the storm-warning display 
stations of the service will be prosecuted as fast as available 
funds will permit, and it is expected that 60 additional sta- 
tions will be equipped by January 1, 1902. 


WEATHER STUDIES IN SCHOOLS. 


The increasing attention given to the subject of meteor- 
ology in schools and colleges throughout the country has re- 
sulted in large demands upon the officials of the Weather 
Bureau for lectures and other forms of instruction on this 
subject. Officials of this service have cooperated with educa- 
tional institutions in this work as far as their official duties 
would permit. 


BAKOMETRIC REDUCTIONS. 


The revision of the barometric system for the United States, 
Canada, and the West Indies is practically complete, and the 
results will soon be published. This work was conducted by 
Prof. F. H. Bigelow, and included a reexamination of the va- 
rious elevations, the local and instrumental errors, the reduc- 
tion of the station pressures to a homogeneous system, and 
the preparation of normal tables and charts of pressure, tem- 
perature, and vapor pressure at sea level, and at the 3,500-foot 
and 10,000-foot planes, 
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NORMAL TEMPERATURES BY DECADES FOR 8 A. M. 


AND 8 P. M., 75TH MERIDIAN TIME. 


By Aurrep J. Henry, Professor of Meteorology. 


The normal temperatures which appear in the following 
table were computed primarily for the use of the Forecast 
Division of the Central Office and the several district forecast 
centers. It is believed, however, that officials in charge of 
Weather Bureau stations and students of meteorological and 
climatological problems will also find the data helpful. 


Normal temperatures by decades, 8 a. 











January February. 
Stations. ist decade. 2d decade. | 3d decade. 1stdecade. 2d decade. 

E E =| 8 & =) £ =} £ =| 

as r-% = & - a - r—¥ - & 

=a x : a i 2] ®D @ 2 x x2 

Abilene, Tex.......6.. see 38 48 37 7 37 v7 37 49 38 50 
Albany, N.Y .....-.ceceseeee P| 27 21 25 20 24 2 24 2 26 
Alpena, Mich........0-..+065 2 23 18 21 17 20 16 20 16 21 
Amarillo, Tex....... 6... +++. 36 38 2 8) 6) 8B, GB 8B, gy 40 
Atlanta, Ga. ........cccccees 39 45 38 ts) 38 45 38 45 39 47 
Atlantic City, N.J.......... 82: 36 31 35 $1 a4 31 34 31 34 
Augusta, Ga@........ « coe ceee 41 49 40 48 40 48 41 49 42 51 
Baker City, Oreg........... 2 20 21 28 21 28 22 29 3 31 
Baltimore, Md....  .......+. 32 36 31 M4 30 34 30 34 $1 34 
Binghamton, N. Y.......... BS leccces BP tacnsde SS l.seves SB hee oes | 
Bismarck, N. Dak........... 7 13 4 11 3 11 3 11 4 12 
Block Island, R. I........... 32 34 $1 32 30 31 29 31 29 31 
Boise, Idaho .......5 + ses 26 33 44 31 bs) 32 28 34 30 37 
Boston, Mass.......... ssees 27 31 26 2 25 28 25 2 26 29 
BILE. Wepetie covecetees 6, 3) 6 BW) BS) BS) | lS) lm Cs 
Giee, FE. .cc0e cecccsces 33 40 32 89 32 89 32 39 33 41 
Carson City, Nev 26 38 26 38 27 39 28 41 29 43 
Charleston, 8.C. 46 51 46 5O 46 50 7 51 48 52 
Charlotte, N.C 37 44 36 43 36 44 37 44 38 46 
Chattanooga, Tenn. ........ 37 44 36 44 37 44 7 45 3s 46 
Cheyenne, Wyo............ 24 28 22 | 22 28 21 28 21 29 
GI Bins oo 00-00 concce tees 24 27 22 26 21 26 21 27 22 29 
Cincinnati, Ohio ............ 31 36 30 35 30 35 29 35 30 36 
Cleveland, Ohio............ 27 30 26 28 25 28 24 28 24 28 
Columbus, Ohio. ....... «... 28 32 7 31 26 31 26 31 26 32 
Concordia, Kans...... «.... 2 $1 20 29 20 29 20 30 21 31 
Corpus Christi, Tex......... 53 58 52 58 52 58 53 59 M4 60 
Davenport, lowa@........... 21 26 19 ps) 18 pa 18 24 20 25 
Man. ‘sdtekdenuwed 24 85 23 BT 23 34 23 34 23 35 
Des Moines, lowa........... 19 25 7 23 16 23 16 24 17 26 
Detroit, Mich. .............. 24 bs) 23 26 22 25 21 25 21 26 
OU, MRR sé0 cs ccede cease |; 88) @/| s8| | 3@| 2] 383| 8! gs 
Dubuque, lowa : 18 23 16 22 15 22 15 22 16 3 
Duluth, Minn.......... ae 11 17 ot) 15 8 14 s 15 9 16 

Eastport, Me..... cs sssceess 21 24 19 2 18 2 19 23 20 2 
Sr es TE bos beseds Gedbes Be] 51 Be | 51 35 53 36 55 38 57 
Ube cenne'ewceouces cess 27 2 26 Pa) 25 4) 2 26 24 26 
A EE neadceee 6666.806e 44 BO 44 50 44 50 44 50 44 SO 
Fort Smith, Ark............ 35 44 a4 43 MM 44 34 45 35 46 
ORS, Glivceses cécocccccese 4” 51 40 51 41 53 42 55 43 57 

Galveston, Tex ......... «.. 53 56 52 55 52 55 53 56 54 5 
Grand Haven, Mich........ ps] 27 a 26 23 25 2 24 21 24 
Green Bay, Wis............. 16 21 14 19 13 18 12 18 12 20 
Harrisburg, Pa ...........s. 29 33 28 3 27 32 26 33 27 34 
Hatteras, N. C..cccsccce cee 46 7 45 46 44 46 44 46 45 46 

PGR, BOER ccc ccc cccces cove 15 20 13 18 11 17 10 17 11 1 
Helena, Mont..............- 19 pat 7 22 17 23 18 24 19 23 
Huron, 8. Dak ...... gece 10 18 8 16 7 15 7 16 Ss 17 
Indianapolis, Ind........... 2 32 2 31 26 31 26 31 27 32 
Jacksonville, Fla........... 50 56 49 55) 4 56 wD 57 51 58 
Jupiter, Fla... ......6..ceeee 62 66 62 65 62 65 63 66 64 66 
Kansas City, Mo..... ..... 7 M4 26 33 25 32 25 32 26 33 
Tn . scsconene ceed 23 2 2 27 21 27 21 7g 2 29 

Key West, Fla.............. 68 69 67 69 68 69 68 70 69 7 
Knoxvilie, Tenn............ 35 a2 M 41 Be | 41 35 42 36 43 
La Crosse, Wis...........0.. 15 2 13 17 12 7 12 19 13 21 
Lander, Wyo . ...........+ 13 22 12 23 11 24 10 25 12 27 
Lexington, Ky .......6.6.«6. 31 36 30 35 30 35 30 36 31 38 
Little Rock, Ark..... eeedes 88 46 i 45 37 45 37 46 38 7 
Los Angeles, Cal ....... .. 48 58 7 57 7 57 7 58 48 58 
Louisville, Ky ..... «...0ss. 32 38 31 37 31 37 31 38 82 39 
Lynchburg, Va...... ...... 33 Q 82 37 32 37 33 38 Be 39 
arquette, Mich............ 18; @ 16 8; 4 7 13 16; 18 17 
sone, || eer. 38 45 37 “| 44 38 45 39 46 
Meridian, Miss. Ww 49 40 48 41 49 2 BO 43 52 

| 

Miles City, Mont............ 3; 2) 11/ @/| 100' @ 9 ® 9 2 
Milwaukee, Wis ............ 21 3 19 2 18 z 18 23 19 44 
DP Mi a<esee coeeseeese 46 53 46 52 45 58 45 M4 46 bs 
Montgomery, Ala........... 43 52 42 51; @ 51 rr} 2 45 M4 
Moorhead, Minn............ 4 10 2 8) 1 7 1 8 2 9 


a _______________— — = 


The normals are, based upon the twice-daily telegraphic ob- 
servations, which have now extended over a period of fourteen 
years, viz, from 1888 to 1901. The average temperatures for 
8a.m.and 8 p. m., seventy-fifth meridian time, were first 
computed for each month and plotted on coordinate paper. 
It was assumed that the mean of the month represented with- 
out sensible error, or at least with an error not exceeding 1° 
F., the mean of the middle of the month. A free-hand curve 
was drawn through the plotted means, and the figures in the 
table were scaled from that curve. 


m, and 8 p. m., 75th meridian time. 


March. April. 


3d decade. istdecade. 2d decade 3d decade. Istdecade. 2d decade. 3d decade. 


=| 8 8 =| & 8 E =| 8 =| =] | E = 
x a = 6. x a x a 2 A. * r= = a 
oa x x Dn n x x x ea D Ln x Pa 2 
nO 43 43 57 46 61 49 4 ‘3 67 56 70 59 7 
23 28 26 31 30 M4 Bel 38 39 43 43 48 48 53 
17 2 20 24 23 7 2 31 32 36 37 40 41 44 
28 43 2 48 35 53 38 57 41 61 45 64 48 7 
41 49 43 52 46 55 49 58 2 61 55 64 58 67 
32 35 34 37 37 39 39 42 42 45 45 48 49 51 
44 53 46 56 48 59 51 61 M4 64 67 67 61 69 
25 34 27 37 29 41 31 4 33 48 35 51 38 54 
32 37 35 40 38 43 41 7 45 51 49 55 53 59 
° OP Téasas- BD hecceos OP lectens SB lessees | ae 41 ene GD lecase 
7 16 10 21 15 26 21 34 28 42 35 50 40 55 
30 32 32 34 34 36 37 39 3” 41 2 4 46 46 
32 42 34 47 36 51 38 54 40 57 2 60 44 62 
27 31 29 33 82 36 36 39 40 43 44 47 48 50 
24 26 26 28 29 32 33 36 38 40 42 44 46 48 
36 44 39 47 43 50 47 54 50 58 53 62 56 65 
30 45 82 47 33 49 35 51 37 53 38 56 40 59 
49 53 51 55 53 57 56 59 59 61 62 63 65 66 
40 48 42 50 44 52 7 56 50 59 S4 62 58 65 
40 48 42 51 44 4 47 57 5O 60 54 63 57 66 
22 31 23 33 25 35 27 39 30 43 33 47 37 51 
23 31 26 33 30 35 34 39 38 43 42 47 46 51 
31 38 34 41 37 45 40 49 44 MM 48 5S 51 61 
26 31 28 34 31 37 35 40 40 44 4 48 45 52 
e B Mu 31 37 34 41 38 45 2 50 46 54 BO 58 
23 34 26 38 30 42 35 48 40 54 45 59 49 63 
56 61 58 63 60 65 63 67 66 69 68 71 70 73 
22 28 25 32 29 37 34 43 39 49 45 ee | 49 59 
2 37 26 40 29 43 32 47 35 51 38 55 41 58 
20 30 | » 3 39 33 44 38 49 43 54 47 59 
2 27 26 oO 2 34 38 38 8s 43 48 48 47 52 
2 38 27 42 30 46 35 51 40 56 44 60 48 63 
19 26 23 30 P71 35 32 40 38 46 43 52 47 57 
11 19 14 23 19 2 24 31 29 36 34 40 38 44 
22 26 24 28 27 30 30 33 34 36 37 39 40 42 
40 59 42 61 44 64 46 7 45 70 51 7 54 7 
25 2 27 30 30 33 34 7 39 41 44 46 48 50 
44 50 44 51 45 51 45 52 46 52 46 52 7 53 
37 48 40 51 43 55 47 59 51 62 55 65 58 68 
44 59 45 61 46 63 47 65 48 68 49 7 50 74 
55 58 57 60 59 62 62 64 65 7 67 69 69 7 
23 26 25 29 28 32 32 36 36 41 40 46 44 50 
15 22 18 25 22 29 28 34 34 39 39 44 44 49 
28 36 31 38 85 41 39 45 43 49 47 53 51 7 
46 47 48 4 50 51 52 53 54 55 57 7 60 60 
13 21 15 25 18 30 22 37 28 44 33 51 37 55 
21 7 3 30 25 34 23 39 82 44 35 48 38 52 
11 21 14 25 19 30 5) 37 32 45 38 51 42 56 
29 35 31 38 34 42 39 46 44 51 48 55 52 59 
53 59 55 60 57 62 59 64 61 66 64 68 7 70 
65 7 66 68 67 69 68 70 69 71 71 7 7 73 
238 36 3l 4” 34 45 30 50 44 55 40 59 53 63 
2 82 28 36 32 40 37 45 42 50 46 M4 nO 58 
7 7 70 71 71 72 72 72 vi 73 74 74 7 75 
38 46 40 49 43 2 46 55 49 58 52 62 55 65 
16 2 20 28 2 33 30 39 36 4 41 49 45 53 
14 30 18 a4 22 38 26 42 30 46 33 50 36 M 
33 41 36 4 39 45 42 i J 46 55 50 58 4 61 
40 49 42 52 45 55 49 59 53 63 56 66 59 69 
48 59 49 59 49 60 50 60 50 61 51 62 52 2 
34 41 37 44 40 47 43 51 47 56 51 60 55 64 
36 42 38 45 41 48 44 51 7 55 51 59 55 63 
15 19 17 2 20 24 F] 29 31 34 36 88 40 2 
41 49 43 52 46 55 49 8 53 62 7 66 60 69 
44 54 46 56 48 58 51 61 4 64 57 7 60 70 
11 24 15 28 19 33 24 39 30 46 36 53 41 57 
21 26 24 2 28 32 32 36 36 40 40 Ww 44 45 
48 56 50 58 53 60 56 63 59 66 62 69 65 71 
16 56 48 58 50 61 52 64 55 7 58 70 61 72 
5 13 9 18 15 ™M 22 82 29 40 a4 48 39 53 
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Stations. 


Nantucket, Mass 
Nashville, Tenn 
New Haven, Conn 


New Orleans, La..... hence 


New York, N. Y 


Norfolk, Va.......... 
Northfield, Vt aaa ate 
North Platte, Nebr......... 
Oklahoma, Okla 
Omaha, Nebr 


Cane. We EY oeccorcocce coes 
Palestine, Tex 
Parkersburg, W. Va 
Pensacola, Fla.............. 
Philadelphia, Pa 


Phoenix, Ariz. ....cesscccces 
Pierre, 8. Dak 
Pittsburz, Pa 
Pocate'lo, Idaho 

Port Huron, Mich 


Pasttaed,, Me <.o0 cccecccvess 
Portland, Oreg.........-..++. 
Pueblo, Colo 
Raleigh, N.C 
Rapid City, 8. Dak 


Red Bluff, Cal.............. 
Rochester, N. Y 
Roseburg, Oreg ..........-- 
Sacramento, Cal 
BGs EMG, Mc ccccccesvccces 


St. Paul, Minn.... iidtenns 
Salt Lake City, Utah........ 
San Antonio, Tex 
San Diego, Cal 
Sandusky, Ohio 


San Francisco, Cal 
Santa Fe, N. Mex 
Sault Ste. Marie, Mich ..... 
Savannah, Ga.... 
Seattle, Wash 


Shreveport. La ......+..++0+ 
Sioux City, lowa 
Spokane, Wash........++++. 
Springfield, Ill 
Springfield, Mo 


Tacoma, Wash 
Tampa, Fla 
Toledo, Ohio.... 
Valentine, Nebr........... 

Vicksburg, Miss............ 


Walla Walla, Wash 
Washington, D. C. 

Wichita, Kans 
Williston, N. Dak 
Wilmington, N.C. 


Winnemucca, Nev ........ 
Yankton, 8. Dak 
Yuma, Ariz 


ee eww eee 


Canadian stations. 
SN, Be. Meccce cocscces 


Chatham, N.B ........ 
Father Point, Que ......... 


Quebec, Que...........-.00s 
Montreal, Que 
Bissett, Ont 
White River, Ont 
Saugeen, Ont 


Parry Sound, Ont........... 
Port Arthur, Ont 
Winnipeg, Man 
Minnedosa, Man 
Qu’'Appelle, Assin 


Medicine Hat, Assin 
Swift Current, Assin 
Calgary, Alberta....... ... 
Edmonton, Alberta 
Prince Albert, Sask 


Battleford, Sask 


Ist decade. 


10 


10 
13 


—1 


23 


— 
" 
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teu 


_~ 
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ee 
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Normal temperatures by decades, 8 a. m. and 8 p. m.—Continued. 


January. 


2d decade. 


3d decade. 


— 


to M-liee 


ove D> 


R 


Ss p-m. 


1 | 
“em twmo-r 


en me Deo 


February. 


Ist decade. 2d decade. 


E 6€ 6/6 
a a = rat 
zx Dp ® we 
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Normal temperatures by decades, 8 a. m. and 8 p. m.—Continued. 
May. June. July. August. 
Stations. istdecade. 2d decade. 3d decade. istdecade. 2d decade. 3d decade. istdecade. 2d decade. 8d decade. istdecade. 2d decade. 3d decade. 
E 8 | 8 =| 8 =| =) =| 8 =| =| =] =| 8 =| =| B § =] = 8 =| =} 
3 a z r= x r= = r¥ = r- a & < a = a - & = r—¥ - a - a 
a @ a2 2 a @ +) 2) aD 2) aD a] ® x x a 2 aD io) x @D @ x D 
Abilene, Tex............ 62 76 64 78 66 80 69 82 71 85 7 87 73 RS 74 gu 7 0 73 8S 72 87 71 5 
Albany, N.Y ........55+. 52 57 56 61 60 64 63 67 70 68 72 69 73 69 74 69 74 68 73 67 72 65 69 
Alpena, Mich............ 45 48 49 51 53 55 57 59 60 62 62 65 63 66 64 67 64 67 63 67 61 65 59 63 
Amariilo, Tex........... 51 69 55 72 58 75 61 77 63 79 65 81 7 R2 7 82 67 82 67 82 65 81 63 79 
Atlanta, Ga ............. 61 70 64 ve 67 74 69 76 71 78 7 79 74 79 74 80 74 79 73 79 72 78 71 77 
Atlantic City, N. J.......... 53 53 56 56 60 59 63 62 65 64 67 M7 69 69 71 71 72 72 72 72 71 7 70 7 
augeste. GO wneeceeee os 64 72 67 7 70 77 73 78 vt 79 7 80 76 81 7 81 76 81 76 80 75 7 73 78 
Baker City, Oreg ...... 40 57 42 60 43 63 45 66 7 6S 49 71 51 74 52 77 53 78 53 79 52 7 51 78 
Baltimore, Md .......... 57 62 61 65 64 68 68 7 71 74 73 76 74 77 75 7 7 7 74 V7 73 76 71 7 
Binghamton, N.Y... . @ | 2000. BB | ...0- OF fences GD feccces | Ae GD fescvce GD leccccs GD lecsese GF hecccce GB feccece BO hentess GE hetines 
Bismarck, N. Dak....... 44 59 7 62 5O 65 M4 68 7 71 59 7 61 76 62 77 61 7 50 77 57 7 4 72 
Block Island, R.I....... 49 49 52 52 55 55 59 59 62 61 64 63 66 65 68 67 68 68 6s 68 68 68 7 67 
Boise Idaho ............ 46 64 48 67 50 70 52 73 54 76 55 80 56 85 57 SN 58 SN 58 86 57 M4 55 81 
Boston, Mass ........... 58 84 55 57 59 60 62 63 65 66 7 69 69 70 70 7 69 71 68 70 67 69 65 68 
Buffalo, N.Y .... «<0... 49 52 53 55 7 59 60 63 OF 66 66 69 68 71 69 7 68 72 68 71 67 70 65 69 
ae 59 68 62 7 65 74 68 7 70 78 72 80 7 81 7 81 73 81 73 SO 72 79 7 V7 
Carson City, Nev .... .. 42 61 4 63 46 66 47 69 49 73 51 74 53 77 55 80 55 81 55 80 be | 79 52 7 
Charleston, 8.C......... 68 69 71 7 73 74 75 7 7 78 78 79 79 8O 79 80 79 80 79 80 78 80 76 79 
Charlotte, N.C ......... eee 61 68 64 70 67 72 70 7 vp 7 7 77 74 77 7 V7 7 7 72 77 71 77 70 76 
Chattanooga, Tenn 60 69 63 ve 66 74 68 7 70 78 re 79 73 7 7 80 73 80 72 79 71 78 70 ris 
Cheyenne, Wyo ......... 40 bee | 43 57 46 61 49 64 52 68 M4 7 56 72 58 7 58 7 57 73 55 72 53 70 
Chicago, Il. ..........+ 5O “ M4 57 58 60 62 64 65 67 7 70 69 72 70 74 69 74 68 73 67 72 65 7 
Cincinnati, Ohio ee eces 55 64 59 67 63 7 66 73 69 7 70 78 71 f 72 81 71 80 70 79 69 78 67 v 
Cleveland, Ohio. ........ 5a 56 56 + 6 59 64 62 67 65 7 7 7 69 74 70 7 69 75 68 74 67 73 65 7 
Columbus,Ohio..... eseccese M 61 57 64 60 67 63 70 66 73 68 75 69 W7 70 7 69 78 68 i7 67 7 65 74 
Concordia, Kans........ 58 67 57 70 60 73 63 7 66 79 68 81 69 83 70 84 69 s4 68 83 67 81 65 79 
Corpus Christi, Tex 72 75 7 77 76 79 77 81 78 &2 79 83 80 M4 Su 84 80 M4 80 M4 79 &3 78 83 
Davenport, lowa........ 538 63 56 66 59 69 62 72 65 75 7 77 69 yy 70 80 69 79 68 i8 66 77 4 75 
Denver, Col «..6..sse0.- 4 61 7 64 nO 67 53 70 56 7 58 7 60 78 61 79 61 79 60 78 58 77 56 76 
Des Moines, lowa ...... 51 63 55 66 58 69 61 72 64 75 66 V7 68 79 69 81 68 80 67 79 65 77 63 75 
Detroit, Mich ....... «.. 51 56 55 60 58 63 61 66 64 69 66 71 68 73 69 74 68 74 a7 7 66 72 64 70 
Dodge, Kans. ........- 52 66 ‘6 69 59 7 62 75 64 78 66 x0 68 Az 69 S4 68 M4 7 83 66 81 64 79 
Dubuque,lowa ......... 51 61 M 65 58 69 62 7 65 75 7 77 68 79 69 80 68 7 67 7 65 76 63 74 
Dulath, Minn ........... 42 48 45 51 48 a | 51 57 Mo 60 57 53 60 65 62 7 62 68 61 68 60 7 58 65 
Eastport, Me........ «++. 43 44 46 46 49 49 52 52 | M4 56 56 58 58 59 59 60 59 60 60 59 60 58 59 
El Paso, Tex .........++. oT 79 60 &2 63 85 65 87 67 AS 69 go 70 gv) 71 RS 71 gS 70 87 69 8b ? gS 
BIO, PS ccccccccccccccess 52 i 56 58 60 61 63 64 65 7 67 69 69 71 70 72 70 7 69 71 68 70 66 69 
Bureka. Cal......s-cesese-+| @& 53 49 54 50 55 50 56 51 56 52 57 52 57 53 58 53 58 53 58 53 58 53 58 
Fort Smith, Ark ........ 61 7 64 74 67 77 70 79 7 81 7 83 74 M4 75 85 75 85 7 M4 7 83 71 g2 
Presno,Cal ...........++. 52 77 54 80 56 83 58 86 60 89 62 92 64 95 65 o7 66 98 66 97 65 96 64 oF 
Galveston, Tex.........- 71 73 73 75 75 77 V7 79 79 80 80 81 81 82 81 83 81 83 81 &3 80 83 79 82 
Grand Haven, Mich 48 54 52 57 56 60 59 63 62 66 64 6s 66 70 67 71 66 7 65 71 64 70 62 68 
Green Bay, Wis.......... 48 54 52 58 56 62 59 66 61 69 63 71 65 72 66 73 65 73 64 72 63 71 61 68 
Harrisburg, Pa.......... 55 61 59 64 62 67 65 70 65 7 69 7 70 74 71 75 71 7 70 74 69 7 67 71 
Hatteras, N.C ...... 000500 63 63 7 66 70 69 73 71 7 73 76 75 7 76 78 7 78 77 78 7 78 V7 7 76 
Havre, Mont ..........++ 41 59 45 62 48 65 50 68 52 7 M4 7 m6 76 57 78 56 7 5) 79 53 78 1) 7 
Helena, Mont........... 41 56 44 59 7 62 49 65 51 68 53 71 55 74 57 76 57 76 56 75 55 74° #53 71 
Huron, 8. Dak .......++. 46 60 50 O4 54 67 57 70 60 7 2 7 63 78 64 80 63 7 62 78 60 7 57 7 
Indianapolis, Ind....... 56 63 59 66 62 69 65 72 67 7 69 78 71 79 71 Ro 70 sO 69 79 68 7s 66 7 
Jacksonville, Fla 69 72 7 74 7 76 7 7 77 78 78 79 79 79 79 80 7 80 78 79 78 7 77 vt 
Jupiter, Fla....... ... - 7 74 {7 v7 78 7 79 7 80 78 80 79 8! 79 8! 80 8! 80 82 80 g2 80 81 80 
Kansas City, Mo........... 56 66 59 69 62 73 65 75 68 78 70 80 71 82 72 83 71 82 70 81 69 80 7 7 
Keokuk, lowa... «..... M 62 58 66 62 70 65 73 68 7 69 78 70 80 71 bed | 71 81 70 80 68 8 66 76 
Key West, Fla .... ....---05| 7 7 78 78 80 79 81 80 «82 81 82 82 2 82 83 82 83 83 83 83 83 83 82 82 
Knoxville, Tenn ........ 3S «8 61 70 64 72 67 74 69 76 71 77 72 78 72 78 72 7 7 78 70 77 68 76 
La Crosse, Wis ......... 49 57 53 61 57 65 60 69 63 72 65 74 66 7 vs 77 66 76 65 75 63 7 61 71 
Lander, Wyo eeeeee ceccee 39 58 42 62 45 65 48 68 SO 71 52 74 53 76 M 78 ie | 78 53 77 5 76 49 73 
Lexington, Ky.......... 7; 6 60 67 63 70 66 72 69 74 71 75 7 7 7 76 72 76 72 7 7 75 69 74 
Little Rook, Ark........ 62 72 65 74 68 76 7 78 7 80 73 81 74 82 75 83 7 83 7 83 7 2 71 81 
Los Angeles, Cal............ 53 63 Mf “4 55 65 56 7 ny 69 58 70 59 71 60 72 61 73 62 7 62 73 62 7: 
Louisville, Ky .......... «+. 58 67 61 70 64 73 67 76 69 7 71 80 7 81 7 81 72 81 71 80 70 7 68 78 
sates re BD cccccees 59 66 62 69 65 71 68 7 70 7 71 7 ve 77 73 77 73 77 72 7 71 7 69 vt 
Marquette, Mich........ “4; 4 48 % 52 M4 55 58 58 61 61 63 63 65 65 66 65 66 64 65 62 64 60 63 
Memphis, Tenn ......... 63 72 66 ‘4 69 76 71 78 73 80 74 81 75 82 7 83 75 83 ve Sz 73 81 71 80 
Meridian, Miss.......... 63 72 66 7 69 76 71 77 73 78 74 79 7 7 75 79 74 79 74 79 7 78 71 77 
| 
Miles City, Mont........ 45 | 61 48 65 51 68 M4 71 57 7 60 7 61 80 62 82 62 3 61 83 59 81 56 78 
Milwaukee, Wis ........ 6; 8 52 56 56 5y 59 62 62 65 65 68 67 70 68 72 68 72 67 72 66 71 64 69 
Mobile, Ala ...........+- eo; 3; | 7 72, 7 7 73); 7 79 77 80 78) 81 78° «81 7 81 7 80 7%) 8) 7 79 
Mont poy yg 4 BERcestéve 64, 74 67 7 70 78 72 80 74 81 7 81 7 82 7 82 7 R2 75 81 7 81 7 80 
Moorhead. Minn....... - 4 57 48 61 52 64 55 67 58 70 60 72 61 74 62 75 61 74 60 7 58 72 55 69 
Nantucket, Mass...... Mw) | a; 5&4 52 7 55 60 57 63 59 65 %1 7 63 68 65 68 66 69 66 69 66 68 65 
Nashville, Tenn ....... 60 6 «8 72 66 75 69 77 71 79 72 SO 73 81 74 82 73 82 73 81 71 80 69 79 
New Haven, Conn 52 “4 56 58 60 61 63 64 66 67 68 70 69 7 70 74 70 73 69 72 6S 70 66 69 
New Orleans, La......... 6; 74) 71 7 73 78 75 79 77 80 78 81 79 81 79 82 7 82 78 81 78 81 77 80 
New York, N. Y......... 53 7 56 60 59 63 62 66 65 69 7 71 69 7 70 74 7 7 7 7 69 7 68 72 
| | | 
Norfolk, V&@......-.e+0- 6; 62) 64 65 67 68 70 71 72 73 74) 7 75 7 7 77 76 77 7 7 7 7 73 75 
Northfield, Vt ........ aaed | ns) | 52 55 56 58 59 61 61 64 63 65 65 66 66 67 65 66 oF 65 62 64 59 62 
North Platte, Nebr 47; @ 5il 65 M4 68 57 71 60 74 62 77 64 79 65 81 64 81 63 80 61 79 59 76 
Oklahoma, Okla ............ 58 O71 61 74 64 76 67 78 69 80 71 82 72 83 73 S4 ve 84 71 4 70 83 68 82 
Omaha, Nebr........... S| 4 56 67 59 70 62 73 65 76 67 79 69 81 70 82 69 81 68 80 66 79 64 76 
Oswego, N.Y ......666 « 48 | 51 52 55 56 59 60 62 63 65 65 67 67 69 68 70 68 7 67 69 66 68 64 66 
Palestine, Tex ....... ° 64 7 66 76 68 78 70 80 72 82 73 83 74 S4 75 85 75 85 74 85 73 S4 72 83 
Parkersburg, W.Va 56 | 68 60 66 63 69 66 72 68 74 69 75 70 7 71 77 70 V7 69 7 6S 7 66 73 
Pensacola, Fis ceeecceose 70 72 72 74 74 76 76 78 78 79 79 80 79 80 80 81 80 81 79 81 79 81 78 80 
Philadelphia, Pa........ 56 i) 60 63 63 66 66 69 69 72 71 74 72 7 73 76 73 7 7 7 71 7 70 73 
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Stations. 


Phoenix, Ariz..... ....00.. 
Pierre, 8. Dak .... ... 2.0... 
Pittsburg, Pa ..........+:. 
Pocattello, Idaho........... 
Port Huron, Mich........... 


Portland, Me......... 


Portiand, Oreg............s. 
Pueblo, Colo...... piteadie eats 


Rapid City,S. Dak ......... 


4 a ae 
Rochester, N. Y............. 
Roseburg, Oreg............. 
Sacramento, Cal............ 
BS. BOGE, MO ccccce cccse eee 


A, BR con cccocecnss 
Salt Lake City, Utah..... . 
San Antonio, Tex........... 
San Diego, Cal............++- 
Sandusky, Ohio............. 


San Francisco,Cal.......... 
Santa Fe, N. Mex........... 


Sault Ste. Marie, Mich 


Savannah, Ga. ........ ete 
BOI, We EE cccccccccssccs 


Shreveport, La............+. 
Sioux City, lowa............ 


Spokane, Wash...... 


Springfield, Ill.............. 
Springfield, Mo.............. 


Valentine, Nebr............. 
Vicksburg, Miss......... 


Walla Walla, Wash......... 
Washington, D.C........... 
Wichita, Kans..... ......... 


Winnemucca, Nev.......... 
Yankton, S. Dak ........... 


Yuma, Arig,. ... ++. 


Canadian stations. 
Pn 2. a snnteeceave ; 
Sydney, C. B.T ......sccccee 
I as te wasknd 


Chatham, N. B 


Father Point, Que.... etetes 


GRGROD, GR, cco veccosvees 
Montreal, Que .............. 
BISSOEE, OME occeccccccee ~ 

White River, Ont........... 
Saugeem, ONE ...cccesesececs 


Parry Sound, Ont 


Port Arthur, Ont ......cc00. 
Winnipeg, Man ..... ....... 
Minnedosa, Man ..........- 
Qu’Appelle, Assin .......... 


Medicine Hat, Assin ....... 
Swift Current, Assin ....... 


Calgary, Alberta 


Edmonton, Alberta......... 
Prince Albert, Sask ........ 


Battleford, Sask............ 
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Normal temperatures by decades, 8 a. m. and 8 p.m.—Continued. 
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Stations. tetdennée- 
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@ Da 
Phoenix, Ariz...... -abbenent 73 96 
eee, T. BRR coves cocccces 57 75 
SY Th cncasewecconses 64 72 
Pocatello, Idaho ...... .... 48 74 
Port Huron, Mich........... 60 65 
a re 61 62 
Portland, Oreg........... «. 56 7 
CR er 55 76 
hk RPESSS 70 74 
Rapid City, 8. Dak.......... 56 71 
0 64 &8 
Rochester, N. Y..........+.. 62 65 
Roseburg, Oreg............. 51 7 
Sacramento, Cal............ 58 82 
Ble EE SEDs cvccccccescces 7 77 
SE, BE o5000s ences 7 68 
Salt Lake City, Utah...... 60 76 
San Antonio, Tex........... 72 84 
San Diego, Cal.............. 64 7 
Sandusky, Ohio............. 64 69 
San Francisco, Cal.... ..... 56 62 
Santa Fe, N. Mex..........- 54 69 
Sault Ste. Marie, Mich...... 54 59 
Savannah, Ga .............. 7 7 
BentEle, WAGR. 20.00 vecccccs 54 66 
Shreveport, La..............| 71 81 
Sioux City, Iowa............ | 
Spokane, Wash....... nesene 51 72 
oo ae 63 7 
Springfield, Mo....... Jaases 65 7 
TGGGE, WEG ...000 ccccnces 53 
i écincnennnbevedes 7 78 
UE, GED c scoccccese wa «83 69 
Valentine, Nebr ............ M4 72 
Vicksburg, Miss ............ 71 79 
Walla Walla, Wash...... .. 58 W7 
Washington, D. C........... 68 71 
Pe HEED occccecececs cs 64 V7 
Williston, N. Dak..... ..... 50 68 
Wilmington, N.C........... 7 75 
Winnemucca, Nev.......... 50 V7 
Yankton, S. Dak. .......... | 
RE, AFT vcccvcecces ses 74 97 

Canadian stations 

DR ESE 660 seccessess 58 53 
Sydney, U.B.I............. 61 57 
err 61 59 
Chatham, I.B ....cccccccess 58 58 
Father Point, Que......... 52 51 
Quebec, Que.............55. 55 59 
Montreal, Que.............. 59 61 
DMs. saseetes obes 53 57 
White River, Ont........... 48 56 
Saugeen, Ont ............... 59 61 
Parry Sound, Ont........... 57 61 
Port Arthur, Ont ........... 51 58 
Winnipeg, Man............. 49 60 
Minnedosa, Man........... 46 59 
Qu’Appelle, Assin.......... 46 61 
Medicine Hat, Assin........ 48 66 
Swift Current, Assin ....... 46 63 
Calgary, Alberta ........... 48 62 
Edmonton, Alberta... ..... 44 60 
Prince Albert, Sask ........ 44 58 


Battleford, Sask............ 45 62 


September. 
2d decade. 
=| 8 
= r¥ 
@ a) 
7 93 
53 7 
61 69 
45 7 
7 63 
58 59 
55 68 
52 7 
7 72 
53 7 
62 85 
59 62 
50 71 
57 SO 
64 74 
54 64 
56 72 
7 82 
63 69 
61 66 
56 62 
52 66 
52 56 
73 rE: 
53 64 
69 79 
GP hveccss 
48 68 
60 70 
2 72 
GB jecccce 
76 77 
59 66 
50 68 
69 77 
56 73 
64 68 
61 74 
46 64 
70 73 
7 73 
BS jeccces 
72 95 
56 Sl 
59 55 
59 57 
5 55 
50 49 
52 56 
56 58 
50 54 
45 52 
7 
4 iiéB 
48 55 
46 56 
43 55 
48 57 
45 62 
43 59 
41 58 
41 56 
41 54 
42 58 


Normal temperatures by decades, 8 a. m. and 8 p. m.—Continued. 
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38d decade. Istdecade. 


December. 


2d decade. 


8d decade. 
| i=} 
= r-" 
@ @ 
40 60 
16 24 
32 35 
19 26 
25 28 
23 26 
38 42 
23 87 
88 44 
22 27 
41 51 
27 29 
39 44 
41 50 
31 87 
15 20 
27 33 
46 7 
50 59 
28 81 
7 52 
25 33 
18 21 
46 52 
40 43 
43 52 
ree 
26 32 
7 32 
80 387 
DP besksas 
55 60 
27 30 
17 27 
44 52 
33 36 
32 37 
28 37 
8 14 
42 48 
23 35 
BP livenes 
7 63 
28 | 28 
26 26 
26 | 28 
13 17 
13 15 
12 16 
15 18 
9 | 14 
2 8 
25 26 
18 21 
9 14 
1 5 
1 5 
5 8 
13 | 7 
9 18 
12 | 18 
8 | 16 
—2 3 
' 
1) 6 
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96, 128 
82,814 
76, 538 
98, 755 


132, 338 
152,833 


84, 457 
49, 021 
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- sepeeeen — 
Tasie I.—Annual climatological summary, Weather Bureau Stations, 1901. 
| 
> Temperature of the air,indegrees S <3 
=. Pressure in inches.t Fahrenheit. = 
Be | : 8 + 8 es 2 
| & ac ° 2 | , Bes 
Klee) s iB | fs | |8!¢ lke 
=¢ | Pr 3 -—. a? ie. rH} 5 g al F- 
Districts and stations. % a¢ 5 3 |. “i & & © &es 
eis Ee} of & oo: 5 | - 13\eilge\s 
Eo P< = £8 &S £6 Bia =] . oe - = cs 
sei; 32 ¢ Se BE Seis sls |B + /8o & 
=| an P<3) Se £2 g - 2 
25 e+ | a se" \¢e s*=i\sia| Gia sigéia 
oe -| ¢* = a “3&6 i es|3eia<ais"is 
= <a 2 7) = 3) a v = o e v 2 
= -.. a = a +e oe ee oe ee ee 
; 
New England. | 46.6 —0.2 
Eastport, Me. ......+++. 76 | 2.86 | 29.9 —.01' 44.3 +0.8 98'49 —15 35 108 
Portland, Me.........+- 103 29.83 292.93 —.05 45.2 —0.5 6 S52 —11 38 107 
Northfield, Vt........- 876 29.08 2.99 —.2 41.6 +0.4 % | 52 —24 32 119 
Boston, Mass..........- 1235 | 29.84 20.98 —.01 49.0 +0.4 97 ' 536 —3 42 100 
Nantucket, Mass....... 12} 29.96, 2.97 —.05 48.6 —0.2 86 | &4 2 4) 8 
Block Island, R. I...... 26 20.95 | 20.98 —.04 48.2 —0.9 86 & 24:  & 
Narramameett, BR. To .ce-| nce. ccclsccsccccfeccscces|ssesess 47.7| ~0.9| 90'85|—4 4! 9 
New Haven, Conn...... 106 2.97; 2.98 —.08 49.1 —0.3' 97 '57'—1 41 
Middle Atlantic States. 63.2 —0.2 
Albany, N. Y......+++-- 97 | 29.89) 30.00 —.01 48.5 40.3 99/57 —7 40 106 
Binghamton, N. Y...... GIB focccccccleces -cccloceccee 46.6 +0.2 % 5S —8 BS 1064 
New York, N. Y........ 814, 29.66 30.00 —.04 523 406 9 50 4 46 95 
Harrisburg, Pa. .. ..-- B74 | none secelecceces «s+ 51.9 +0.4 100 60 7 4 93 
Philadelphia, Pa....... 117| 29.89 30.01 —.04 53.8 +0.4 108 61 8 4 % 
Scranton, Pa. 805 | 29.14 30.02 —.02 48.6 ....... os 7 —5 40) 103 
Atlantic bee 82 29.95 30.01 —.02 51.4 —0.5 % OS 7 #6 89 
Baltimore, Md «| 123) 29.88 30.01 —.04 544 —O0.8 103 62) 11 46 9 
Washington, D.C ...... 112; 29.90 30.02 —.04 .1 —0.6 102) 68 7 4) & 
Cape Henry, Va ..... ««)-seees leccccccelcocccessieeeess*| O87 1.0) 101 | 6S 17 51 84 
Lynchburg, Va....-.... 681 29.28 30.01 —.0 7 —1.2) 97 | 66 8 46, 89 
Norfoll, Va@ ...0ee sees 91; 2.93 30.038 —-Oe 5 —0.5 100 66 16 51) 84 
Richmond, Va ....-.+.-- BS Nedcc cocelcccc cece] secees of Be O le cseess 99 «66 9 48) 9 
South Atlantic States. 4 —1.6 
Charlotte, N. C......... 77 29.21 90.08 —.02 6 —1.3 % 68 10 49 85 
Hatteras, N. C........5+ De Ednenddddlcae Gheclcodes cledens+lagecesdioseset- os: |veees-lesscleces 
Raleigh, N. C........+- 376 29.65 30.05 —.02 58.7 —0.4 98 | 68 10 49 «88 
Wilmington, Bi. © cocces 78 29.96 30.05 .00 61.4 —1.6 6 70 16 «(3S i9 
Charleston, 8. C ....... 48 30.00 30.05 —.01 64.2 —1.6 % 71 2 7 75 
Columbia, 8. C GEE feces eel ccceccclecceoce 61.7 —2.0 100 | 72 16 53 O84 
Augusta, Ga 180 20.84 230.03 —.01 | 62.2 —1.7| 99 72 13 52 86 
Savannah, Ga.......... 65 | 29.97 30.08 —.04 65.0 —1.4 OF 73 18 ST 79 
Jacksonviile, Fla ...... 43 29.99 30.04 .00 67.0 —2.0 97 | 76 2 SS 77 
Florida Peninsula. 72.4 —1.7 
Jupiter, Fla ......... coo] 28 2.98 90.01 —.02 72.6 —1.0 92/7 38 66 54 
Key West, Fla.......... 2; 2.99 90.01 +.01 74.7 —2.4) 89) 79 3) 70 389 
Tampa, DL, Kune apeeeeee 34 29.99 80.08 —.01 70.0 —1.6 8 7 2 662 «=O 
East Gulf States. 64.3 —1.3 
Atlanta, Ga@ .........++. } 1,174) 28.81 90.065 —.03 59.4 —1.8 68 6 wD RR 
Macon, G@. «6.06 ceccees BIO I ncccccesleccecces|cccecce| GBP eo cccces 101 72 11 52 = wO 
Pensacola, Pia .... «.. OP ledoccocdiboas@encleveese 66.6 —1.0 108 7 17 6 86 
Mobile, Ala........++++- 7 | 29.98 30.04 00 | 65.4 —1.3 1027 16 57 86 
Montgomery, Ala ...... 223 29.81 380.065 —.01 63.7 —1-5 105 | 74 12 54 
Meridian, Miss ......... | =eitees Seager Sage 62.0 —2.0 104 73 10 St of 
Vicksburg, Miss. ...... 217 | 29.76 230.08 —.02 6 —0.7 100 /7 13 55 8 
New Orleans, La....... 51 | 29.98 80.04 +-.02 2 —0.6 102 | 7 23 60 79 
West Gulf States. | 3 +0.6 
Shreveport, La.......... 49! 2.77 20.08 —.01 -1 —0.1 | 107 | 7 14655) O98 
Fort Smith, Ark........ 457 29.53 30.02 +-.01 0 +2.2 106 | 73 6 51 100 
Little Rock, Ark.. .... 357 | 29.66 30.05 +.01 -9 +0.4 106 | 72 6 82 100 
Corpus Christi, Tex .... 18; 2998 80.00 —.01 -7 +0.6 98) 77 20 & 78 
Fort Worth, Tex....... | 670 29229 2.99 —.08 ” | wees 108 77 9 55 99 
Galveston. Tex ........ 54) 29.94 29.99 —.02 .2 —0.6| 98/74 2 64 73 
Palestine, Tex.......... 510 | 29.48 30.02 —.02 7 +0.5 101 | 75 13 586 88 
San Antonio, Tex ...... 701 | 29.96 29.99 —.01 69.7 41.2 108 81 15 58 88 
Ohio Valley and Tenn. 55.2 —0.8 
Chattanooga, Tenn .... 762 | 20.9% 30.07 .00 38.4 —1.5 100 68 5 49 9 
Knoxville, Tenn ...... /1,008' @o9 30.06 —.02 56.2 —1.0 8 66 0 46 & 
Memphis, Tenn .....-.-| 397 | 20.68 30.06 +.02) 61-4 +403 104 70 2 53 102 
Nashville, Tenn........ 546 29.48 930.07 +.08 58.0 —1.38 102/68 —2 48 104 
Lexington, Ky...... seco] GED lseccccceleces cece) sccee - 583.6 —1.3 102/68 —8 45 110 
Louisville, Ky.... ....-| 5% | 20.47 20.04 —.01 56.2) -—0.5 107|'66|—7 47 114 
Evansville, ind... . GED Petcccoccleacecscclocccoes GAS hedcocce 1077 65 —6 47 118 
Indianapolis, Ind ...... 822 29.15 30.04 .00 52.0 —0.7 106 61 —10 43 116 
Cincinnati, Ohio ....... | 628 29.96 30.04 —.01 54.0' —1.1 105|/63|—7 45 112 
Columbus, Ohio ........ | 824) 2.15 30.04 .00 | 51.8| —0.3 | 104'61|—7 43 111 
Pittsbarg, Pa......... «-| 842) 29.11 90.02 —.02 52.6 -—03 98 | 61 24 %6 
Parkersburg,W.Va...| 638 2.37 90.06 —.01 53.0 —1.4 102/62 —5 44 107 
Elkins, W. Va.......... 1,940 27.98 90.08 +.01 | 48.3)....... 94 6 —6 37 100 
Lower Lake Region. | 48.0 —0.2 
Buffalo, N. Y...--...---| 767 | 29.16, 29.90) —.02 | 47.6 > +41.1 91)54'—2 41 98 
Oswego, N.Y. .....0006 | 835) 2.61 20.98 —.04 46.0 —0.4 041'53\'—4 39 9s 
Rochester, N. Y........ 533 2.42) 0.99 —.02 | 47-1' 40.3 6 55 —3 39 
Brie, PB cose ces cccccess 718 2.23 90.00 —.01 | 48.2) -—0.5 91'55|—2 41 93 
Clevelarid, Ohio........! 762 «29.19 30.01 .00 | 48.7'—0.2) 92'55|'—6 42 
Sandusky, Ohio ........ 629 29.33 30.01 —.03 | 49.3 —0.7 98 8'—7 42 105 
Toledo, Ohio .......... 628 | 2.34 80.02 -00 | 48.9 | —0.7| 97> 57|—8 41 105 
Detroit, Mich........... 7% 20.21 30.00 —.02 48.0) —0.1 4 56 —6 #0 100 
Upper Lake Region. 43.8 | +0.9 
Alpena, Mich........... 69 «2.33 80.01 -00 42-5' 41.2 8/3 |'—8 3 106 
Escanaba, Mich ....... | 612 | 29:33 30.01 4.02 | 41-8) 41.1 88/49) —13 43 101 
Grand Haven, Mich....| 682 29.31 30.00 -00 | 46.4) 40.1 9'54'—5 39 
Houghton, Mich........ | {Bec anand Band ioe 8, Meats 103 | 50) —11 38 «114 
Marquette, Mich....... 734 | 29.20 30.01 +s 41.7 | 41.2 108 | 48) —9 | 36 117 
Port Huron, Mich...... | 6388 20.33 30.08 .02 | 46.2 Ti 6 /155|'—6 38 18 
Sault Ste. Marie, Mich.,| 614| 29.30 2.98 | —.02 40.6 1.6 93/49) —18 | 32> 111 
Chicago, Ill ....... «++. | 823) 29.18 30.02) .00/ 48.0) —0.8 108 54/—12 41 115 
Milwaukee, Wis... ... | 681) 29.28) 30.02, .00 | 46.7 +1.7 100 54) —14 40 114 
Green Bay, Wis ....... 617 | 29.34 30.08 +3 44.3 Ise 99°53 —20 36 119 
Duluth, Minn. ......... | 708 29.24 30.02 .02 | 40.0 0.7 98 | 47| —26 88 124 
North Dakota. 42.0 | +3.3 
Moorhead, Minn........ 985 2.99 30.08 +.01 41.5|+4+8.9 97 | 52, --32 31 129 
Bismarck, N. Dak...... 1,674 2.22 80.02 +.01 43.0 134 106 54 —26 «382 «(132 
Williston, N. Dak...... | 1,875 | 27.98 30.00 00 41.6 2.7 29 33 -—28 8 127 
Super Mosse Valley. 61.1 | +1.2 
nneapolis, Minn. ...)..... aloseneccolénes cecelocesces 45.2 Tes 102 | 55 | —27 36 «129 
St. Paul, Minn ......... | 29.09 30.01 00 | 45.6 | +2.3 1 104 54' —25 87 129! 
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Summary, 1901. 
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Districts and stations. 


Elevation of barometer 
above sea level. 


Upper Miss. Val.—Con. 


La Crosse, Wis ..... . 714 
Davenport, lowa...... 606 
Des Moines, Ilowa...... 861 
Dubuque, lowa......... 698 
Keokuk, Iowa..... iar 614 
GI, Bi acesces cece om 356 
Springfield, Ill......... 644 
Hannibal, Mo........... 534 
St. Louis, Mo.......... 567 
Missouri Valley. 
Columbia, Mo...... j TR4 
Kansas City, Mo...... 963 
Springfield, Mo ...... 1, 324 
Topeka, Kans ......... Séseee 
Lincoln, Nebr .......... 1,189 
Omaha, Nebr........... 1,105 
Valentine, Nebr....... 2,598 
Sioux City, Iowa...... 1, 135 
Pierre, S. Dak..........| 1,572 
Huron, 8. Dak.......... 1, 306 
Northern Slope. 
Havre, Mont... ...... 2, 505 
Miles City, Mont....... 2, 371 
Helena, Mont............ 4,110 
Kalispell, Mont........ 2,965 
Rapid City, S. Dak..... 3,234 
Cheyenne, Wyo......... 6, O88 
Lander, Wyo...... «... 5,372 
North Platte, Nebr.....| 2,821 
Middle Slope. 
Denver, Colo.......... 5.291 
Pueblo, Colo........... 4, 685 
Concordia, Kans...... 1,398 
Dodge, Kans............ 2,509 
Wichita, Kans.......... 1,358 
Oklahoma, Okla........ 214 
Southern Slope. 
BEG. TUE ccicecteses 1,738 
Amarillo, Tex......... 3,676 
Southern Plateau. 
Be WOR, TOs .2000 cccces 8, 762 
Santa Fe, N. Mex....... 7,013 
Flagstaff, Ariz ......... 6,907 
Phoenix, Ariz ......... 1,108 
TG, BBE csc cccceces 141 
Independence, Cal..... 3, 910 
iddle Plateau, 
Carson City, Nev....... 4, 720 
Winnemucca, Nev..... 4,344 
Modena, Utah........ 5,479 


Salt Lake City, Utah... 4,366 
Grand Junction, Colo.. 4,608 
Northern Plateau. 


Baker City, Oreg...... 3.47 

Boise, Idaho....... sees] % 780 
Lewiston, Idaho ....... 737 
Pocatello, Idaho....... 4, 482 
Spokane, Wash........ 1,943 
Walla Walla, Wash....| 1,000 

North Pacific Coast. 
Neah Bay, Wash...... 50 
Port Crescent, Wash... 259 
Seattle, Wash......... 123 
Tacoma, Wash......... 213 
Portland, Oreg........ 134 
Roseburg, Oreg......... 518 
Middle Pacific. 
Eureka, Cal ........... 62 
Mount Tamalpais, Cal..| 2,375 
Red Bluff, Cal .......... 332 
Sacramento, Cal ....... 69 
San Francisco, Cal..... 155 
South Pacific. 

Fresno, Cal............ 330 
Los Angeles, Cal....... 338 
San Diego, Cal..... .... 87 


San Luis Obispo, Cal...' 201 
West Indies 


Basseterre, St. Kitts... 29 
Bridgetown, Barbados. 30 
Havana, Cade. ...cccce.- 57 
Kingston, Jamaica..... 286 


Portof Spain, Trinidad. 40 
Puerto Principe, Cuba. 352 


Roseau, Dominica ..... 25 
San Juan, Porto Rico.. 2 
Santiagode Cuba, Cuba 2 
Willemstad, Curacao... 75 


* Two or more directions. 
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m.-+8 p.m. + 2, 


| Mean actual,8 a. 
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TABLE I.—Annual climatological summary, Weather Bureau stations, 1901—Continued. 


Pressure in inches.t 
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9.60 
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. 64 
29. 92 
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+t Reduced to standard gravity. 


Max. 
velocity. 


Direction. 


nw. 


nw. | 
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nw. | 
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SW. | 


sw. 


35 ne. 
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| se. 
27 | e. 


| Clear days. 
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| 118 


92 
49 
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147 


| 184 


141 
189 


t For the snow'year, July 1, 1900, to June 30, 1901, 
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Taste Il.—Annual climatological summary, Canadian stations, 1901. 


Stations. 
St. Johns, N.F ........ 
¢ dney,C.B.I. ....... 
Halifax, N.8...... 


Grand Manan, N.B. 
Yarmouth, N.S... 
Charlottetown, P. E. I 
Chatham, N. B.. 
Father Point, Que.. 


Quebec, or ned ‘ 
Montreal, Que......... 5 


Bissett, Ont... 


Ottawa, Ont. .........2 


Kingston, Ont .... 
Toronto, Ont..... 


White River, Ont ...... 2 


Port Stanley, Ont..... 
Saugeen,Ont ......... 
Parry Sound, Ont..... 
Port Arthur,Ont ..... 
Winnipeg, Man....... 


Minnedosa,Man.... .. ‘ 


u’Appelle, Assin ..... 


edicine Hat, Assin... ‘ 
Swift Current, Assin .. * 


Calgary, Alberta...... 


Banff, Alberta ......... 2 
Edmonton. Alberta.... 27 


Prince Albert,Sask .. 


Battleford, Sask....... ‘ 
Kamloops, B.C......... : 


Victoria, B.C .... 
Barkerville, B.C. 


Hamilton, Bermuda veel 


* Reduced to standard gravity. 


Mean not re- 
duced. 
Mean reduced. 
Departure from 
normal. 
Departure from 
normal. 


Mean. 
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Tasie II].—Reduction data for 1901. 


Stations. 


1 


New England 
Eastport, Me........... 
Portiand,Me......... 
Northfield, Vt...... .. 
Boston, Mass...... 


Nantucket, Mass....... 


Block Island, R.I..... 
New Haven Conn..... 
Middle Atlantic 


Albany, N. Y..--. +++. ota 

New York. N. Y...........:- 
Philadelphia, Se babe etesees si 
Atlantic City, N.J............ 
Baltimore, Pi covdgwidbcs 
Washington, D.C... . ....... 
Lynchburg, Va ....-. 6... +00+: 
ST Tess séeb o6es 00004 


South Atlantic. 


Chartotte, N.O ..ccccccsecces 
Raleigh, Sat aiken s 


Wilmington, N C.. 


Chartestam, B. © ...ccccccccess 


Augusta, Ga. 
Savannah, Ga.. 
Jacksonville, Pla.. 


Florida Peninsula. 
Tuplter, Fle. ....-..ceseeeecees 
Key West, Fla............ ++. 
TOMpa, Fit... 2. cece - ses coves 


Past Gulf. 


BOR Bin nds 0000000 600008 


Mobile, Ala........... 


Montgomery, Ala............. 
Vicksburg, Miss.............. 


New Orleans, La...... 
West wey. 
Shreveport, La.. 


Fort Smith, Ark. eleua NB 


Little Rock, Ark. 


Corpus Christi, eben 
Galveston, Tex...........65.. 


Palestine, Tex....... 


San Antonio, Tex Dea area 


observed 
observed 


Elevation. 
pressure. 
temperature. 


Mean 
Mean 


Crd ee OF 


? 
CON AAIS 


3 


- 


eeeeae: 


& 


e = 
an ne 
3 3 
\ oe 
) 6 
OF. ° F, 

36 «42 
36 «O45. 
34 43. 
40 49. 
42 «48. 
42 48. 
40 49. 
39 48, 
41 | 52 
43 «OBB. 
4 451. 
4 MM. 
4 «OM. 
4 56 
49 58. 
46 «259. 
4 «(OO 
52. «61. 
MM 64 
51 BR. 
MM 6. 
57.67. 
64 «72. 
66 «74. 
6 70. 
47 —«O.. 
4 OOS. 
5163. 
52 «4. 
57 68. 
53° 65. 
49+ 6&2 

49 «2, 
62 71. 
62 60. 
4 (66. 
58 70. 


pressure 


temperature. 


Mean 


—-s.oSoee& ahaneeae xSeao~Kowe. 


= 


“aD 


= 
= 


CUM 


occ 


miowes 


ewe 


Inch #8. 
29. 95 
29.93 
29.99 
29.98 
29.97 
29. 98 
29. 98 


30.00 
30.00 
30.01 
30.01 
30.01 
30.02 
30.01 
30.08 


30.08 
30. 
30. 
30.05 
30. 
30. 08 
30. 


30. 
30. 
30. 08 


20. OF 
30. 
30.05 
80. 08 
30. 


30. 
30. 02 
30. 
30. 


29. § 


30 


20. 96 


fall.t 


normal. 
Total depth of snow- 


Departure from 


Total. 


2 Fs 
Fe 
Preys 
se ce bot 
a=—-h> 
to Dwiom 


~ 


DUM RORMHSD-1eDOS 


= 


ee ee 


é 
oon 


reduced 
feet 


} 
i 


evel. 
pressure 


te” pera- 
10,000 
altitude. 


reduced to ses 


level. 
ture 
to sea 

Mean 
at 


Mean 


S2S8h 


-99 | Eureka, Cal 
a + — SRS 


Tasie II]1.—Reduction data for 1901—Continued. 


Stations. 


1 


Ohto Valley and Tennessee. 

| Chattanooga, Tenn.......... 
Knoxville, Tenn.............. 
Memphis, Tenn. ........e+¢:- 
PEGV ING, TOME cocccecccesee 


Louisville, Ky ........... 


Indianapolis, Ind.... ....... 
| Cincinnati, Ohio......... 
| Columbus, Ohio.... ......... 


.. OP 
Parkersburg, Ww. ‘Va és 
Lower Lakes. 

i ME Meds beatbats 
SE ee -_ 
Rochester, N. Y .......... 
Erie, Pa. avdseenee 
Cleveland, Ohio.. ecaseeuss 


| Sandusky, Ohio.. eocsees 
| see 
SOS, MINOR se00es cccccccecs 


Upper Lake 4% 


Se ee daicecg wees 


Escanaba, Mich.......... 
Grand Haven, Mich ..... 


| Marquette, Mich............. 
| Port Huron, Mich............. 
| Sault Ste. Marie, Mich....... 
SGD, Bibcvcncscocosce een 
eo OS ee 


Green Bay, Wis..... 


| Duluth, Minn...... Saaeaal 


North Dakota. 
Moorheed, Minn......... 


| Bismarck, N. Dak ........ Pe 
Williston, N. Dak............ 


Upper 5 ~ th Valley. 


SR ep 


Davenport, lowa 


Des Moines, lowa.. peueses Cckne 
Dubuque, lowa......... «.. ; 
ES 
[Ut Milbbntcess ebeses éceuaene 
| Springfield, Ill............. , 


St. Louis, Mo... 
Missouri Valle y. 


Raneas City, Mo...... 00.0. 
Springfield, Mo............++. 
SE dos scness ceeee 
GO Pres 
Valentine, Nebr ...ccscccccces 
we eee 
Ne 8 ae 


Northern Slope. 
PEUEO, MIOMGoceses coseccces 


Males Clty, Momt......c.cceess 
| Helena, Mont............ — 
| Kalisnéll, Idaho....... ..... 

Rapid City, 8. Dak ........... 


Cheyenne, Wyo....... 
Lander, Wyo. 


2 | North Platte, anes 


Middle auape é. 


PL MER Si cncceuscecebes 
i iccne bebees eacnee 
| Concordia, Kans.......... +... 
SS RD ndcon<avckns obese 


Wichita, Kans........... 
Oklahoma, Okla.... 
Southern Slope. 


7 3 | Abilene, Tex...... oebadiie 
| Amarillo, Tex ........... 


Southern Plateau. 


Pi Tn ntas oseeeeeties 


Santa Fe, N. Mex........ 


| Flagstaff, Ariz........... we 
Ms. 60s sraeseeedens 


Yume, Ariz. 


Independence, ME nee sauna 
Middle I lateau. 

| Carson C  & ore 
Winnemucca, Ney........... 


Salt Lake City, Utah..... 


| Grand Junction, Colo.... aia 


Northern Slope. 


| Baker City, Oreg....... ..... 
PR, MEM cnceds ccceee cose 


Pocatello, Idaho..... 


Spokane, Wasb.. ieiecctints dak 


Walla Walla, Wash. 


North Pacific Coaat. 
Neah Bay. Wash.............. 
| Seattle, W iiiecs seeaueeeac 
92 | Portland, ens tdees 
-87 | Roseburg, Oreg 


Middle Pacific Coast. 


observed 
pressure. 


Mean 


a5 


a 


B55 
£5 


$888 


88s 
4822 


aT 


2885 


observed 


temperature. 


temperature. 
Mean dew-point. 


Mean reduction 


Mean 


om, 
oe. 


ce 


SCanmocenw 
Re ARD-10@ 


wWcenTe 
wht att alt wh oth 0 
IROH OAC 


1DHRwWYWAwSN SO 
rey 


IoeDione 


row 
Se 


— 


aya eanwa 
wSOonmisinae 


= 


= 


© 
© 


ee en 
DuUDwoo 


Awe Am— wee 
26 00 © = 60 20 20 me 


—“S> wanwo> 
woawwnD 


4Nwanow 
Son econ un 


“re “190 0 


ona 


© . ox 
23 2 . i) 
Sm oom — 
2 a» acs? a 
oe sus | 8 
ea EFS2 ES 
=od =", | So 
—— Py Ss 
ecb gt*® gt 
O« so --- 
OES O55 O88 
o 
= = = 
8 9 


30.04 53.6 20.72 
30.04 55.2 20.7! 
30. 04 53.4 20.72 
30.02 54.2 20.72 
30. 06 54.2 20.75 
29.99 49.0 20.61 
29.98 46.6 20.57 
29.99 48.1 20.60 
30 00 49.6 20. 63 
30.01 1 20.65 
30.01 50.5 20. 66 
30.02 50.4 20.66 
30.00 49.4 20. 63 
80.01 43.7 20.55 
30.01 42.5 20.53 
30.00 47.6 20. 60 
30.01 43.1 20.53 
30.08 47.4 W.62 
29. 98 41.8 20.48 
30.02 49.6 20. 64 
30,02 48.1 20.62 
30.02 45.5 20. 58 
30.01 41.4 20.51 
30 02 43.3 20.54 
30.02 47.5 20.58 
30.00 44.5 20.53 
30.01 7.3 20. 60 
20.01 51.4 20.67 
30.04 52.4 20.70 
30.038 50.0 20. 66 
30.01 54.0 20.71 
30.05 58.4 20. 82 
30.04 53.9 20.73 
30.08 58.6 20.80 
30.04 57.9 20.79 
30.03 59.3 20.80 
30.00 55.2 20.72 
30.00 54.3 20.70 
29. 96 53.4 20.64 
30.00 51.0 20. 64 
30.01 50.1 20.63 


29.94 60.1 20.69 
29.95 60.0 20.70 
30.01 57.6 20.7% 
29. 96 60.9 20.7 
30.01 60.4 20. 80 
30.00 62.4 20.83 
29.97 67.5 20. 88 
29.93 63.2 20.76 
29.89 70.2 20.84 
29.97 64.2 20.7 
29.94 65.6 20.7 
29.87 71.1 20. 88 
29.85 71.0 20.89 
29. 86 65.1 20.76 
30.00 60.7 20.7 
30.00 60.1 20.72 
29.99 61.6 20. 7% 
29. 95 63.3 20.75 
30.03 | 53.7 20. 68 
30.01 7.2 20.7% 
29.99 58.2 20.7 
30. 03 52.3 20.68 
30.04 52.7 20.7! 
30.03 48.6 20. 65 
30.06 52.2 20.72 
30.06 53.0 20.73 
30.05 53.8 20.74 
30.06 54.1 20.76 
29.97 57.4 20.7: 
29.98 59.3 20. 80 
30.03 55.6 20.71 
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Tasie IIl.—Reduction data for 1901.—Continued. 


Stations. 
1 
South Pacific Coast. 
tte. CRE. cccscccccces cesses 
Los Angeles, Cal.............. 
Gam Diewo, Cal.css..cccs.eeee. 
San Luis Obispo, Cal.......... 
Canadian Stations. 
P'S 5 a 
Sydney, C. B.I............-++. 
Ec ctenaieee. saceve 
Grand Manan, N.B........... 
Yarmouth, N.S. ............. 
Charlottetown, P.E I.... 
CIEE, Wn Dececesesccess.se 
Father Point. ea 
uebec, Que.......... . 


ontreal, Que..... wag 
EE Sacases 4 caccen esse 
Ottawa, Ont...... vt 
Kingston, Ont..........-..+++- 
Cc knasedveeseeess 
White River, Ont............. 
Port Stanley, Ont... 
Saugeen, Ont............ 0.006. 
Parry Sound, Ont. 
Port Arthur, Ont...... 
Winnipeg, Man........ 
Minnedosa, Man.............- 
Qu’Appelle, Assin............ 
Medicine Hat, Assin.......... 
Swift Current, Assin........-.. 
Calgary, Alberta ...... 
Banff, Alberta............ 
Edmonton, Alberta 
Prince Albert, Sask.......... 
Battleford, Sask.............. 
Kamloops, B. C...........+.+. 
ae 
Barkerville, B.C 
Hamilton, Bermuda.......... 


TaBLe I1V.—Resultant winds from observations at 8 a. m. and8 p.m., 


Elevation. 


_ - 
D D> 
> >? 
he .* » & 
so - 
ra ze 
2s aw 
25 4e 
a “@ 
~ & 
as s¢ 
= as 
2 ve 
= on 
a “ 
3 4 
. 


Inches. ° F. © 
-61 63.5 
.60 62.1 
-86 61.2 
0.80 


29 





-s. 
ae 
CKeau 


& 
DADwMMOUDS 


— 
i 
“eo 


re 
sae 


_ 
Smee ne 


Cha ou 
= a o 
OES DOO ce ce 


aw 
eS: 


— 
Pes 
DS te 


aos 
nm 


6 s£/65 
® 828 $2 
s Be aS 
~- =~ 2 Oo - 
= sf| eee 
_ ae ag 
¢ SS S22 
mim =. 
5 6 7 
If OF, Inches. 
42. «61.3 29. 96 
49 | 62.1 29.95 
51 | 63.7 29. 96 
46 | 59.3 30.02 
42.6 29. 86 
44.7 29. 92 
46.3 29.94 
43.9 29.93 
44.9 29.96 
44.5 29.91 
41.9 29.92 
36.4 29.91 
40.6 29.95 
43.2 29. 96 
39.1 30.00 
43.1 29.98 
44.7 29.98 
46.4 29.99 
35.6 30.03 
46.2 30.00 
44.9 30.00 
42.8 20.99 
36.1 30.00 
37.1 30.05 
38.8 30.01 
35.6 29.98 
44.5 29.97 
41 5 29.98 
42.6 29.91 
40.7 30.01 
42.1 29.92 
36.4 29.95 
37.5 29. 98 
46.7 29.99 
49.8 30.04 
39 2 29.94 


during the year 1901. 





Stations 
N. 
New England. Hours 
Bastport, Me.......ccccececcecesecs 353 
POTCIRMG, TO... cccccccccccccccccccces 261 
Northfield, ,, Se er 291 
cso nsnnee Sates 225 
Nantucket, Mass..........65-+see00s 231 
Block Island, R.I......... 000s eevee QT 
New Haven, Comm ........ceeeeeeeee 295 
Middle Atlantic States. 

Albany, N. YV.......cccccccccessceees 37? 
Binghamton, N. Yt .........-+-+0055 123 
New York, Ts a ecduahauunie 265 
Harrisburg, BORD chan deeee casvceeecs 117 
Philadelphia, Pa ..........0s+eeeees 273 
Soranton, Pa ...... wccccccccccccsees 204 
Atlantic City, N. J......5 ccc ee cece 254 
BPO May, N.J....ccrcscccccsrccccce 260 
PI, BM ccocccccce cee: csceeses 218 
Washington, D. C....... cece eeee cece QR7 
Lynchburg, V@..........sceeeseeeees 219 
orfolk,  eeaeets i pedeasuneseaenens 245 
PEO, VE ccccccccccen ters cscees 278 

South Atlantic States. 
Charlotte, N. Gurese Shuaees site bhkees 27 
Raleigh, N.C.. 273 
Wilmington, N. C. 214 
Charlesto DT Cienetesceeuse casceaus 233 
Columbia, SSR anetees 261 
BEARER, GO. ccovccccccccccesccsscess 240 
Savannah, Ga........ sbeneseeaawe : 222 
Jacksonville, ERs ccewce ncvtesecesee 243 

Florida Peninsula. 
SRBIGP, VER cccccecccccccccesccescecs 196 
Key West wis Er 288 
WEN, WE vecvccecccccsccssessaee « 301 

astern Gulf States. 
PERG, GS ccccveccccsceceseccce ine 237 
Macon, esting aie 156 
Pensacola, OS ae . 204 
i (ener 336 
Montgomery, Ala ...........-e0005: 230 
ED ncséentecseesevesses 146 
Vicksburg, Miss...............eee005 223 
New Orleans, La...........-.eeeeees 251 


Hovre. 
i77 ‘ 
220 
368 
187 
231 
188 
210 


ore 
~i~ 


49 
192 
M4 
197 
191 
196 
216 
179 
220 
202 
289 
251 


207 


Hours. 
135 
107 

62 
142 
164 
193 
115 
137 
173 
108 


~o 
i~ 


183 
157 
161 
211 
167 
188 
185 
159 


216 
113 
159 
152 
208 
158 
147 
225 
267 
404 
237 


201 
125 
219 

96 


238 


6 30,03 


Component direction from— 


23 
o 2-3 
a52 | Stations. 
E Do 
35 | 
af 
$s Western Gulf States. 
= Shreveport, LA....ceccccccsccccccces 
| Fort Smith, Ark....... ineeke 450000 
. | Little Rock, Ark .....0ccsssccesees , 
8 9 Corpus Christi, Tex..............++- 
— POSS WONG TOM cccccccs cs sececececs 
F. Inches. | Galveston, TeX ........s..eeeeeecees 
61.6 10.50 | Palestine, TOE sc cccecccesscncsesioss 
62.4 20.81 | San Antonio, Tex .......-seeeeeeeees 
63.8 20.85 | Ohio Valley and Tennessee. 
59.5 0.82 | Chattanooga, Tenn.... ......+se00+ 
4 | ROO, TOM ccccccsccccecccosces 
1.4 20.43 | Memphis, Tenm .........seeeeee. ee: 
44.8 20.51) Nashville, Temn..........:ssseeeeees 
46.4 20-55 | Lexington, Ky t.......scceeeeeeeeees 
43.9 20.50} Louisville, Ky....-..e.ceeeeeeeeeeees 
15.0 20.54 | Evansville, Ind t........ SRA, aes 
44.5 20-50 | (Indianapolis, Ind .......++-+ seer eens 
41.9 20.46 | Cincinnati, Ohio ..........-.eeeeees 
36.4 20-37 | Columbus, Ohi0.......6--..eeeee ee 
10.9 20.46 | Pittsburg, Pa .......... Jas edann Seal 
43.4 20.51 Parkersburg, W. Va.........+. 
30.6 | 20.45) Biking, W. Va. .....00+ sesceceeecees 
43.4 20. 52 | Lower Lake Region. 
45.0 | 20.55 | Buffalo, IN. Yo... .cccecescoes cess sees 
46.7 20.53 | Oswego, N. ¥.....:sseececccee-covees 
36.9 20.44 | Rochester, N. ¥......... 000: sine 
16.8 id) “Sao Sree 
45.6 20.57 | Cleveland, Ohio...........+-+. 
13.4 20.52 | Sandusky, Ohio..........sseeseeees 
36.7 5D. 68 | Pea, Minne s-cscnscskcess wens ase 
37.9 20-47 | Detroit, Mich SOT <5 
40.5 20.47 | yper Lake Region. 
40.7 20.45 | Alpena, Wien D nbincécunns ovkeessennne 
46.7 20.54 | Ese SNR osdancasckeekinee’ 
4.2 20.50 | Grand Haven, Mich............+e+++ 
46.0 20.46 | Houghton, Mich. t.........0..e00000s 
45.8 20.51] Marquette, Mich........scesseeeeees 
44-3 20.46 | Port Huron, Mich..........seeeeeees 
37.8 20.39 | Sault Ste. Marie, Mich........ ..... 
39.1 SD. GS | Cibonee, Fike ..sc00c seesevecccsceses 
17.9 20.59 | Milwaukee, Wis, ......+-sseeeeerers 
49.5 20.68 | Green Bay, WIS ......seseessesses: 
43.4 20-44) Duluth, Mimm ........e0seeeeeee oes 
10.8 21.00 | North Dakota. 
| Moorhead, Minn ........eeseeeveees 
Bismarck, N. Dak........ oonvenseuse 
| Williston, Be, MEME devcnrecescsssuness 
CPP Mississippi ee 
J, | St. Paul ED seoccesess ieee 
datly, | | LaCrosse, WISt ......eeeee ceceereee 
| Davenport, BR, cvevcrccceseccvnvcs 
Des Moines, Lowa ........cesseeeeee 
Dubuque, Lowa .......- scence ceeeeee 
Resultant. | Keokuk, TOWS....cccccees sscccess 





w. Direction Dura- 


Hours. 
315 
308 

74 
335 
290 
317 
266 


212 


| Cairo, Til. 
| Springfield, ban caged Muka Remenedn easy 
a SO OS eee re 
| St. Louis, M 


} 


| Fa vVee, MOM ccccescccccecescccs 
» MONE ..cccccccccccssceces 


| ok. onc cans ceeded 568s 
Wee, BOE, 0cedac cc0ees cecveses 


from— ___ tion. 

psi Hours. 
n. 43 w. 248 
n. 79 w. 204 
8. 9w. 76 
n. 78 w. 194 
w. 126 
n 79 Ww. 214 
n. 62 w 170 
n.llw 204 
n. le. 75 
n. 60 w. 139 
n. 34 w. 71 
n. 52 w. 129 
n. 35 w. 122 | 
n 74 w. 208 
n. 61 w. Mi) 
n. 56 w. 72 
n. 30 w. 81 
n. 8l w. p> 4 
s. 3e., 44 
n. Ow. 43 
s, 29 w. 50 
n. 72 w. 158 
s. 73 w. 104 
n. 89 w. 93 
n.4iw 6S 
n. 74 w. 146 
s. 85 w. S4 
n. 10 w. 34 
s Se 30 
n. 68 € 37 
n.lle 163 
n. 31 w. 175 
n. 34 w. 72 
n. lle. 153 
n 32 w. 13 
n. 6e. rf 
n. 3w 60 
s. 8&8 e, 135 
s. Se. 


TABLE 


rere r ee eeeeerereeenry 


Missouri Valley. 


Columbia. Ma ...ccsvecece -eseee 

CIE y, MO oo ccccrccsseccsecees 
Springfield, MO. .........eeee00+ ‘ 
EGU. DE cccc cacecctcnns aténess 
CORE, Bs 6 06s ch caccceseveesscees 
Valentine, Nebr.........0.+-0+ 
Sioux City, lowat.......+.. +. 
Plerre, 8. DAK ccsecccccccccscccceccce 


Kansas 


Huron, 8. Dak.. 
Northern Slope. 


Miles Cit 
MOOG. THOME 0c. cacccesccsesecs 


Kalispell, Mont .........see0+ - 
City, Rr re 


Rapi 
Cheyenne, WYO .......+eeeeeees 
Lander, Wyo. 


were e eee ee eee eee 


North Platte, Nebr ............se05- 
Mid 


dle Slope. 


Denver, Colo ......cccceseeeeees 
PRODDED, GOED vcccccccsve cccecécwsqese 


Concordia, Kams .........+.ee65 


OG. TAG 660006 0050 000+ 0060 0000e0 
S PR, PM ccccccccnseccccssesess 


Oklahoma, Okla ..........+.++. 
Southern Slope. 
Abilene, Tex .......cceeeeceees 
AMAFTNO, TEBecccccess. cccvsecs 
Southern Plateau. 


Oe NE oo win d0 0s 0046. bs 0008 sone 


Santa Fe, N. Mex 
Flagstaff, Ariz ......sscesseeees 


Independence, Cal 
Middle Plateau. 


Carson City, N@V.....ceseseeecseees: 
Winnemucca, NeV ........ceeeeeeees 
BOGOR, WORE on cccvcccvcesccecccses 


Salt Lake City, Utah. 


Grand Junction, Colo..... .......++ 


Northern Plateau. 


Baker City, Or@g....csccccccvceseses 
A EE conten sd00vsedacdesstsne 
69 | Lewiston, Idaho f 


IV. 


—Resultant winds—Continued. 


Cente ween eee 


Component direction from— 


N. 8. E. w. 
Hours. Hours. Hours. Hours. 
s 353 382 162 
202 164 333 167 
223 260 191 241 | 
183 831 $13 80 
180 338 219 150 
184 8317 309 108 
207 328 213 128 
214 262 872 61 
231 235 168 288 
290 196 166 258 
245 251 194 2 
267 223 153 259 
87 160 107 122 
233 246 170 228 
131 118 103 4 
253 231 150 257 
215 227 224 251 
182 233 207 269 
277 193 123 338 
231 2 144 257 
235 207 92 317 
146 239 161 328 
186 312 171 231 
144 278 134 257 
189 224 120 822 
195 306 193 218 
170 233 189 296 
184 235 170 296 
230 221 156 290 
22 188 157 301 
896 223 95 259 
235 216 194 251 
107 56 138 136 
243 186 118 366 
245 226 136 289 
192 169 276 251 | 
242 215 204 241 
255 7 166 281 
251 261 132 229 
392 117 223 304 
260 242 287 131 
280 140 254 228 
263 214 153 229 
257 237 184 232 
120 166 58 85 
173 188 241 7 
256 220 213 218 
213 27 2 253 
225 244 199 249 
236 278 180 203 
228 241 186 247 
107 113 97 127 
216 252 181 201 
110 111 108 108 
253 269 180 185 
208 293 203 189 
248 2 224 | 139 
251 260 221 188 
241 223 150 259 
134 126 110 90 
232 212 286 160 
241 215 263 | 224 
194 185 190 | 360 
251 216 169 220 
135 281 65 445 
136 196 137 407 
241 157 268 317 
116 206 82 822 
169 251 143 830 
165 244 223 279 
205 322 179 234 
257 151 217 279 
194 310 186 151 
236 218 259 188 
233 350 178 88 
22 331 186 7 
171 454 261 | 127 
162 373 199 2138 
243 91 259 312 
233 234 303 | 126 
215 184 141 | 349 
163 130 330 227 
226 216 172 245 
805 220 111 276 
171 231 108 | 355 
222 199 187 293 
140 185 131 421 
233 240 248 190 
191 216 272 236 | 
228 346 156 179 
233 201 185 | 302 | 
30 | M4 234 | 55 | 


Resultant. 


Direction Dura- 
from— 


22 w 


— | 


n. 58 Ww. 
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8. 2le 
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63 w. 
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80 Ww. 
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175 

62 
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175 
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TaBLe I1V.—Resultant winds—Continued. 


























Component direction from— Resultant. 
* ‘Stations. ee ee | oe onl | stad _— Pp 
rection’ Dura- ateand station. «= 
B. s BE. Ww. from— (tion. | e 
| 3 
Northern Plateau—Cont'd. Hours. Hours. Hours. Hours. ° Hours. | - 
Pocatello, SD éounée 600b6600006008 6 Q 171 284 8s. 2 w. 262 Illinois 
PO, WORE occc cece cccccccccces ° 150 324 211 19 ©6368. 6e, 892 Cairo : 1 
alla Walla, Wash.......... -..... 7% 47 89 §8«« 184s. Iw. ae. 4 
North Pacific Coast Region > pba 4 
Neah Bay, W 42 211 246 3320s. 33 w 202 | Peoria te hiaahiaalie ag 0 
Port Crescent, Wash*.............. 9 76 122 24 868. 49w 108 | Basten! .......... 0 
Seattle, W 182 307 240 160 s Me 144/ ¢ ringfield obese 0 
Tacoma, 233 297 87 245 s. 69w "it@ete 4 
Portlan 230 259 128 300. os. 80 w 173 | hdc 
pars 808 139 149 7 1n.33w 202 | Butlerville ........ 0 
- 4 9 ~ | Cambridge City. . 0 
Bureka, Cal ........... © 6e0e coceesese 265 223 143 292 n. 75 w. 135 | Evansville 0 
Mount Tamalpais, GEE. cccccecccecce 312 107 v7 300) «on. 42 w. 297 | Huntin aang 0 
SE MEE Clllrnpc coves covscevecee - 26 23 19 100 n. fe. Mittnemssie | «6 
Sacramento, Cal ............00000 0s 191364 RZ KTS. BH 98 | Worthineton 0 
San NES, OR cocccsccccocccece 114 200 56 487 os. TSW 439 | lows. 
South Pacific Coast Region. a P 
Fresno, Cal.........0. seeeees soeee 363 7 86116 1 nd aw PL ay > alt 4 
Los Angeles, Cal 168 117 158 440 «on. Sw : Dahaane .......... 0 
San Diego, Cal ....... 30 = 18TH Dw. jk = gela 1 
San Luis Obis » Gal. 209 138 27 28 n.50w 314 | Sioux City..... et A 
ea a. ; 
Basseterre, St. Kitts Island ....... - 218 68 (540 % née. | 540 oan 0 
Bridgetown, Barbados ............. 237 136 590 11 6n.&e. 54  tkias anc 0 
SEMI ot 50 lls accethaesovee 219 1000 467 61 n.74e. son ; 
Kingston, Jamaica ............+. ooo] |= O87 36 58 36 on. Be. 864| wichita 4 
Port of Spain, Trinidad............. 142 123 532 2 xn. 8e. 490 | Kentucks 
Puerto Principe, Cuba .............. 335 83 434 60 on. S6e. oF | pentecten.... 0 
Roseau, Dominica, W.I............ 234 117 474 68 on. 72e. OF | teniasille ......... 0 
San Juan, Porto Rico.. ............ 63 293 474 46 os, Ge. 462 Levislene. 
Santiago de Cuba, Cuba............ 390 180 254 67 Ss on. 42 283 | Grand Coteau. 0 
Willemstad, Curagao......... ...... 68 62 654 ll e. 615 | New Orleans....... 2 
| Shreveport ....... 0 
* From observations at 8 p. m. only. +t From observations at 8 a. m. only. Rectne _ 
. , . | BASTPOTE ....5. ene ( 
Tas_e V.— Total number of days with thunderstorms at selected stations, 1901. | Farmington ....... 0 
GHGS « sovcccecese 0 
: & » ie | Portland .......... 0 
> 9 . 3 2 2 : B ws apna 
. x o ° S & = altimore ........ 0 
State and station. ¢ 2 4 = ¢ ‘ 3 § 4 . = ¢ | Grantsviile ....... 1 
ee 2°4'& &$ € 2 F Bis! 2g & |PrincessAnne.... 0 
S £& gwia«c 2 €& &€ 24 8'\8 ke 8 & |. Massachusetis. 
= ial! pesten sebeeesindse 0 
SD Pn 50s 060s cece 0 
Alabama. Nantucket ........ 0 
DEED: cdncecesese 0 6 6 s 7i 01 11 1 1 1 2 55 | New Bedford..... 0 
Montgomery ..... 0 2 5 1 6 9 8 8 4 1 3 58 | Pittsfield .......... 0 
Scottsboro ........ 0 1 4 2 9; 15; 18; 6 3 0 0 1 62 Michigan. 
Arizona, - "eye 0 
Flagstaff .......... 0 0 0 0 0 0 0 a 0 1 0 0 Bet PEED eucneces cc 0 
Fort Defiance...... 0 0 0 1 2 1 1 0 0 0 0 0 5| Escanaba......... 0 
Phoenix ........++. 0 2 2 0 2 0 4 9 0 1 1 0 21 | Grand Haven ..... 0 
Showlow ... «..... 0 0 0 2 4 0 0 7 0 4 0 0 17 | Houghton ......... 0 
WOMS «oc cccccccess 0 0 0 0 0 0 0 2 0 0 0 0 | 2) Lansing .......... 0 
Arkansas. | Marquette......... 0 
Fort Smith ....... 0 0 3 s 11 6 12 & 3 8 5 1 60 | Port Huron ....... 0 
Keesees Ferry.... 1 1 8 7 6 1; 2 s 2 2 5 3 51 | Sault Ste. Marie .. 0 
Little Rock........ 0 1 4 2 4 4 2 6 3 0 3 8] 43 Minnesota. 
Pocahontas ....... 2 1 0 4 4 5 8 4 0 0 0 0; 28} Duluth....... eee 0 
California. Minneapolis ..... 0 
I seteeces cede 0 1 1 0 1 0 0 0 0 0 0 0 3 Moo head ........ 0 
Fresno. ...... 20055: 0 0 0 0 1 0 0 0 0 0 0 0 1| Rolling Green.... 0 
Independence .... 0 0 0 0 1 0 3 9 0 1 1 0 15 | i eee 0 
Los Ange'es ....... 0 0 0 0 1 0 0 0 0 0 0 0 3] St. Paul .......... 0 
Mount Tamalpais., 0 0 oO 0; O| O| O 0 0 0; 0; Oo 0) Mississippi. 
Red Bluff.......... @; ©; @; 3); 8] @] @| @| O| 3] Of] OO] 4] Bitoxt............. 1 
Sacramento......., 0 1 0; 0; oO; 0; O 1; 0; ©; O| O| 8] Meridian.......... 1 
San Diego ......... 0 1 1 1 0 0 0 0 0 0 0 0 | 3| Vicksburg......... 1 
San Francisco..... 0 0 0 1 0 0 0 0 0 0 0 0) 1} Water Valley .... 0 
San Luis Obispo. .. 0 0 0 0 0 0 0 0 0 0 0 0) 0) Missouri. 
Colorado, Columbia......... 2 
0 0 0 1 10 10 12 15 6 2 0 0| 56) Hannibal......... 1 
0 0; 0; 0 4 0 4 0 1 1 0 0| 10/ Kansas City...... 0 
0 0 0 0 s 0 6 0 0 0 0 Oo; 14 St. Louis ......... 1 
Grand Junction... 0| 0 1 5 7 2, 1 7 2 1 0 0 46 | Springfield ........ 0 
is scheattece: of, © 0 0 3 iM 4 10 19 3 2 1 0 | 56 Montana. 
Connecticut. SEO oesees: ees. 0 
Hartford .......... Pee 0 0 1 2 4 11 7 4 2 0 eee 1 
New Haven ....... 0) Oo 2 0 8) 2) 0 & 8 2B OF Of 2) Kalispell... 2... 0 
Dist. af Columbia. | | Miles City........ 0 
Washington ....... 0 0 1 0 4 6 16 6 5 0 0 0 88 | Ovando.. 0 
Florida, oe 0 
Jacksonville ...... | @| 2) @] 2] 29] 9] 06] 17) 8B) 8] O| Of @ Nebraska. 
Jupiter ...... «+ « 0 2 2 2 x 18 12 16 6 2 0 1 64) Lincoln........... 0 
Key West......... 0; 1 1 2 5 4 8 10 2 1 0 1; 385| North Platte..... 0 
Merritt Island.....| 0; 2 5 2 13 7 18 @ 21 0 0 1| 106| Omaha ........... 0 
BEVGTS coco cocccece 0; 2 2 8 12; 2 7 31 18 4 0 0; 118} Valentine........ 0 
Pensacola ........ 0 0 5 4 4 3 14 9 1 0 0 3; 42 Nevada, 
, re 1 2 4 2 6; | 10| @% 3 1 0 0; @7| Carson City. .... 0 
|  <ipenntnwns ose 0 
Atlanta «........++ 0 1 2 4 8 10 16 12 0 1 0 0 M4 Wismemuces oeee 0 
Augusta .........66) 0 0 0 0 4 9 7 5 6 0 0 0 41| New Hampshire. 
Clayton... sce cees 0 0 7 3 7| @ 19 16 4 1 0 0 72 | Bethlehem ........ 0 
Macon, «2.6 eeseees- 0 1 6 1 10 8 12 10 4 3 0 0 55| Nashua ........... 0 
Pomlam .....eeeeees 1 1 5 2; il 1 7 0 2 0 0 0 48 New Jersey. 
Savanneh ......... 0 0 4 1 8 7; 13) 6 4 1 0 0 53 | Atlantic City..... 0 
Idaho. Cape May.........-. 0 
BOGE veces secs ccce 0 0 1 0 4 0 1 1 2 1 0 1 11 | Somerville ....... 0 
DOWNEY «0.000000 0 0 0 1 6 0 5 5 0 0 0 0 | 17 | New Mexico. 
Lewiston ...... eee 0; O 0 0 3 3 3 1 1 0 1 0 12} Roswell ......... 0 
Murray ........... eo; @' @| @e| 8] 2] 2) 2) @| @| 8 4 7| Santa Fe. ........| 0 
Si easans eb6ese ce 0 0 0 0 4 0 1 8 2 0 0 0 8 New York. 
Pocatello ......... e' @' @o' oOo: 8! @ 1 4 1 0: @! @O 8| Albany ............ 0 
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TasLe V.— Total number of days with thunderstorms, ete.—Continued. TaBLe VI.—Number of days on which thunderstorms were reported, 1901. 


State and station 


New York—Cont'd 
Binghamton 
DED é0060s0cceee 
New York 
Oswego.........-.-- 
Rochester ......... 
South Canisteo .. 
North Carolina. 
BEG, 06600 000000 
Charlotte.......... 
Hatteras .... ..... 
Raleigh 
Wilmington....... 
North Dakota. 
Bismarck 
Dickinson ......... 
Williston .......... 
Ohio. 
Cincinnati......... 
Cleveland ......... 
Columbus ......... 
Sandusky 
Toledo 
Oklahoma. 
Beaver 
Oklahoma......... 
Oregon. 
DRE chases secees 
Baker City 
Portiand ... .. . 
Pccecceces 
Pennsylvania. 
is pebunacee snes 
Harrisburg........ 
Philadelphia 
Pittsburg 
Scranton ......... 
Wellsboro......... 
Rhode Island 
Block Island 
Narragansett .... 
South Carolina. 
Charleston .... 
Columbia .... ... 
South Dakota. 
TE 
ST 
Rapid City .... . 
Tennessee. 
Chattanooga ...... 
Knoxville ......... 
Memphis .......... 
Nashville......... 


Texas. 
eS 
Amarillo ‘a 
Corpus Christi .... 
toc sted aes 
Fort Worth . 
Gulveston......... 
Palestine.......... 
San Antonio 


cept 
Salt Lake City .... 


Vermont. 
Northfield......... 
a 


a Virginia. 

ape Henry... .... 
Dale Enterprise .. 
Lynchburg ........ 
Norfolk . 
Richmond ......... 
Wytheville ........ 


Washington. 
Neah Bay.......... 
Port Crescent ..... 
Seattle 
Spokane. . 
Tacoma 
Walla Walla ...... 


West Virginia. 
ee Oi a anak 
Parkersburg 
Powellton........ 


Wisconsin. 
Green Bay. ...... 
La Crosse ......... 
Milwaukee....... 


Wyoming. 
Cheyenne 
Fourbear.......... 
Lander ....... aaa 
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States. 
Alabama 


Arizona 
Arkansas 





| Georgia .... 
Idaho 


EE dhtinsend kod 
Dns ospecensss 
Indian Territory .. 
i rr ter 


Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts ... 


Minnesota 
Mississippi 


Montana 
Nevada 


New Jersey 


New York 


North Carolina.... 
North Dakota ..... 


5 GD scesencese ses , 


| Oklahoma.... .... 


| Oregon 


| Pennsylvania ....° 


| 
| Rhode Island 


South Carolina ... 
South Dakota..... 


| Tennessee 
| DOBRS cccese cece . 


B | Utah ...ccce cee , 


| Vermont 
| Virginia ........... 
| Washington ..... . 
West Virginia ..... 
Wisconsin... ..... 
Wyoming 


er 


| 


California ......... 
Colorado .......... 
Connecticut ....... 
Delaware..... a3 
Dist. of Columbia. 
| PE asecths secs 


Michigan ........ ; 
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Nebraska aye sates 
New Hampshire. ns 
New Mexico....... 
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Taste VII.—Number of days on which auroras were 


Stations. 


| Alabama 
| Arizona ....-.. +++. 
Arkansas 
| 


California .... .... 
Colorado .......-. 

Connecticut. 
Delaware 
Dist. of Columbia. 


[ > “|e 
| Indiana ........-. 
| Indian Territory. . 
| lowa 
KGRSOS 0 ccc cece cece 
Kentucky ........ 
Louisiana......... 
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Minnesota........- 
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Missouri..... ...- 
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6 158 
1 123 
6 168 
1 96 
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0 87 
4 186 
4 152 
1 79 
8 127 
3 106 
0 85 
0 145 
8 173 
2 105 
9 74 
0 49 
2 123 
0 69 
0 140 
0. 139 
7 160 
4 191 
2 Ill 
0 161 
2 72 
0 55 
2 99 
1 139 
0 133 
3 151 
0 of 
1 126 
4 111 
2 86 
1 122 
0 82 
8), 141 
0 130 
4 132 
14 187 
8 106 
0 47 
4 130 
1 7 
2 113 
0 128 
0 113 
111 5,874 
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Tanue e VII. an of days on which aur ras were reported, 1901. 


State and station. 


January. 


Rhode Island..... 

South Carolina .... 
South Dakota ..... 
Tennessee ......... 


Washington ....... 
West Virginia..... 
Wisconsin .......-. 
Wyoming.......... 


Taste VIII.—Heights of rivers above zeros of gages, 1901. 


Stations. 


Migesissippi River. 
St. Paul, Minn?............ 
Reads Landing, Minn 
La Crosse, Wis......... «++. 
Prairie du Chien, Wis.?.... 
Dubuque, TOWR?......0.005 
Leclaire, lowa?®............ 
Davenport, lowa!... ..... 
Muscatine, lowa ........++. 


Galland, lowa........... . 


Keokuk, lowa . 


Hannibal, Mo........6. «+. 
Grafton, Ill ...... 0.005 sees 
St. Louis, MO «0.6665 scenes 
Chester, Ill ...-.....+.00- 

New Madrid, Mo’.......... 
Memphis, Tenn ..........+- 
Helena, Ark .......-+-0e0es 


Arkansas City, Ark 


Greenville, Miss..... ... 
Vicksburg, Miss ........... 
New Orleans, La .......... 
Missouri River. 
Bismarck, N. Dak ........ 
Pierre, 8. Dak. *... ......- 
Sioux city, Towa *.... 6.005: 
e 


Omaha, 
St. Joseph, Mo. 
Kansas Cit 
Boonville, 
Hermann, Mo 


Illinois River. 
Peoria, Ilk.....-seesee couse: 
Yi oughiogheny River. 
Confluence, Pa ..... «..... 
West Newton, Pa'......... 
Alle heny River. 
Warren, Pa ...... ...-eseee- 
Oil City, Pa .......60 eeees 


Parker, Pa. 


Monon ahela ‘River. 
Weston, W. Va ........-+- 
Fairmont, et SRC és dnides 
Greensboro, Pa.......+.+.- 
Lock No. 4, Pa.......«005. 

Conemaugh River. 
Johnstown, Pa .........-.. 
Red Bank Creek. 
Brookville, Pa.........«+++ 


Beaver River. 
Ellwood Junction, Pa*.... 
Great Kanawha River. 


Charleston, W. Va 


Little “—A% River. 
Glenviile, W. Va..... «+++ 


River. 


New 
Hinton, W. “Va. esos cecee 


River. 


Cheat 
en One iver Ww. ve. Buaccoes 


Pittsburg, Pa .........++.. 
Davis Is Ly Dam, Pa.... 


Wheeling, W. Va 


Parkersbarg, W. Va Bésese 


Point cueneaet, ¥. 


Huntington, W 
Catlettsburg, Ky seneedeces 
Portsmouth, Ohio 


Cincinnati, Ohio .......... 


Madison, Ind .............. | 
Louisville, Ky ............. 





February. 
March. 
April. 
May. 
June. 
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Lowest water. 


Date. 


Dec. 19, »” ee eees 


Dec. ‘8-13, 16. 


a 2. noecee 
Nov. 29-Dec. 
OG. 6  «neceeens 
Dec. 7 oe 66 
Nov. 22, 23, 8. 


Nov. 28-Dec. 1. 
Sn © hes a50es 
Ge. B cocees ces 


Jan. 11; Dec. 18 


Feb. 10,11 ...... 
oe 


July 26-28...... 
Nov. 2-12 ...... 
Oct. 25-Nov. 12. 
Nov. 11, 12...... 
Nov. 10, 11..... 


Aug. 5-10....... 
Oct. 21-Noy. 12. 


Oct. 30-Nov. 14. 


Aug. 11........ 
Nov. 6-12..!.... 
July 15-Aug. 15. 
Aug. 14, 15...... 


Feb 26,27...... 


Oct. 31-Nov. 4.. 


Nov. 10-12...... 


July 15 ........ 
Nov. 6-6........ 
Nov 4,8-12...... 
Nov. 9-12....... 
Nov. 5-17....... 
BG. Moescouces 
Nov. 10,11...... 
Nov. 11, 12,15-18. 


§ Nov. 11-18,15,? 


Nov. : yee 


November. 





| Columbus, Ohio 


Mean stage. 
Annual range. 
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Heights of rivers above zeros of gages, 1901—Continued. 


Stations. 


Ohio River—Cont'd. 
Evansville, Ind........... 


Paducah, Ky.........6. «++ 
Catro, Ml.....ccccccccccccees 


| Muskingum River. 
| Zanesville, Ohlo........... 


Scioto River. 


Miami River. 


Dayton, Ss 4600s ese tee 


Wabash River. 


Mt. Carmel, Ill. .......-.- 


Licking River. 


| Falmouth, Ky...... 


a Y River. 


Frankfort, Ky*.........++- 


Clinch River. 


Speer’s Ferry, Va.....----- 
Clinton, Temn......+++. «++. 
Tennessee River. 
Knoxville, Tenn. .......-. 
Kingston, Tenn S neabh osomen 
Chattanooga, Tenn .... .. 
Bridgeport, Ala........--.. 


Florence, Ala.....-........ 


Riverton, Ala........-.- +. 
Johnsonville, Tenn........ 
Cumberland River. 
Burnside, Ky......-+.+. +++: 
Carthage, Tenn..... «...- 
Nashville, Tenn............ 
Clarksville, Tenn ...... .. 
Arkansas River. 
Wichita, Kans............. 
Webbers Falls, Ind. T.... 
Fort Smith, Ark........... 
Dardanelle, Ark........... 
Little Rock, Ark........... 


White River. 


Newport, Ark..... «... «+5! 


Yazoo River. 


Yazoo City. Miss.........- 


Red River. 


Arthur City, Tex........... 
DE, Ms ccceucceses eves 
Shreveport, La............ 
Alexandria, La...... ..... 
Ouachita River. 
Camden, Ark..........+«++ 
Monroe, LB..........sssee00 
Atchafalaya River. 


Melville, 


Sus uehanna River. 
Wilkesbarre, Pa........... 
Harrisburg, Pa.......-..-. 

W. Br. of Susquehanna. 
Williamsport, Pa. ........ 


Juniata River. 


Huntingdon, Pa*...... ... 


Potomac River. 


Harpers Ferry, W.Va 


James River. 


Lynchburg, Va...... «+++. 
Richmond, Va...........+.+ 


Roanoke River. 
Weldon, N.C...... 


Cape Fear River. 
Fayetteville, N.C ......... 


Edisto River. 


ET s0n dks Gan8 sreeced oo0 


Pedee River. 


Chase, B. Geo rccccecscccce 


Black River. 


Effingham, 8.C............ 


Santee River. 
St. Stephens, 8. C.. 


Congares River. 
Columbia, $8. C..... 


Wateree River. 


ComGaee, B.C. ccccccccescces 
Ww 7 1 River. 
Conway, S.C. ... ..sesseee 

y der River. 
Calhoun Falis,8.C... .... 
Augusta, Ga@...........ceees 


Broad River. 


a 


Flint River. 


BERR, Giiscccccsccce secce 
Chattahoochee River. 
Westsiet, Ga... «co.cc cccee 


Ocmuigee River. 
Macon, Ga........... 


Highest water. 


Stage. Date. 
Feet. — 
pr. 
41.8 May eevcece 
39.4 Mayl...... 
43.2 | May 2...... 
24.3 Apr. 27 
9.5 Mar.11.....) 
7.0 Mar. 11 


20.2 Apr. 20..... 
25.1 | Apr. %..... 
21.5 | Dec. 30...... 
31.0 | Dec. 31..... 
34.8 | May 23..... 
28.8 | Dec. 31..... 
39.5 Dec. 31 
24.5 Aug. 18 
19.0 | Aug. 22..... 
20.7 | Aug. 2..... 
27.6 | Aug. 26..... 
520 Apr.20...... 
39.9 Aug. 19..... 
39.8 | Aug 21..... 
43.9 | Aug. 24..... 
6.0 | Apr. 13 
12.5 Apr. 18..... 
14.7 | Apr.19.. ... 
16.0 Apr. 19..... 
17.9 | Apr. 2.... 
23.5 Mar. 15..... 
18.3 Jan. 11..... 
25.6 | May20... .. 
27.7 | May 25...... 
16.4 June7...... 
14.6 Apr. 27 
33.8 Apr. 23 
24.6 May 7-9 
31.4 May 16-19... 
24.0 Dec. 15..... 
21.4 Dec. 16..... 
20.7 Dee. 15. 
14.0 | Dec. 15.....| 
20.2 Apr. 22..... 
21.2 | Dec. 30..... 
23.2 | Dec. 31..... 
45.7 | May 25...... 


2| Aug.8...... 
12.0 Junel..... 
17.2 June 2. ... 
16.0 May 31... 
22.0 May ates: 
32.5 May 24. 
8.7 July 29,30 
17.9 Dec. 30..... 
31.8 Apr.4..... 
19.9 Dec.30..... 
25.2 Sept. 22 
25.0 Dec. 30..... 
18.8 | Apr.3...... 
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Lowest water. 


Stage. Date. 


-7 | Nov. 19-25....-. 


-5 | Nov. 18-21, 26-28 
-9 | Nov. 21, 22, 27-29 


July 31-Aug. 2? 
5.8 Ore aa a8 toe 


1.8 | Aug. 11-13 


Nov 24, Dec. 12. 
0.0 | Oct, 5-12...... 
-2 | Oct, 26-Nov. 11. 
9 | Nov.1,2...... 
7 | Nov. 22....... 
2 SS eee 


Novy. 21, 22 


Nov. 8-11, 22, 23. 
Oc 


Nov. 23.. 


SAug. 5........ 


Nov. 22-25.. 
Nov. 24, 28 
Nov. 27-30 


Sept. 6-8...... 
Various dates. 
Oct. 30- Novy. 2.. 
Oct. 4-7 ...... 
July 27 ....... 


Oct. 2 11..... 


Nov. 23,24 


July 23-25 


a er) 
Zz Az 
s ¢&¢ ¢ 
yr 2 
— — - 
= : 
oo 


-1 | Mar. 9,10..... 
0 | Nov. %....... 

1 | Dec. 1,2 ........ 
0} Aug. 4........ 
3 Aug.2-5.... .. 

7 | Nov. 2 

4 Nov. 18, Dec. 2 
7 | Oct. 30-Nov. 4.. 





| Nov. 6-9, 19-21.. 


Aug. 2%6-Sept 9. 
July 13-21, 24-30. 


ae 
Oe. BB csc cess 
Various dates.. 


§ Aug.5-7, Sept. 
¢ 24-29, Oct. 6-315 
0.1 | Noy, 22,23 
§Jan. 21-24...... 
éJuly 6-8 ....... 


3 § Jan. 8-11, Mar. 
*? \2 5-11, Feb. 26-285 


Mar.10....... 
Dec. 11-15 .... 


Mean stage. 


| Feet. 
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13.7 
17.9 


I> 9 © 
aoenr @ 


~ 
I cEDD CHEN wa 


ad 
~ 


} PSeee ;s 
ao FOoU @ 


oe 


17. 
3. 


ne 


se 
*- co 


— 
— 


¢ 12.9 


4.0 


5.0 
5.4 
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Annual range. 
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Summary, 1901. 
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Heights of rivers above zeros of gages, 1901—Continued. 


Stations. 


Oconee River. 


WR Giinc ccccccsce cocce 


Coosa River. 


Mame, GO.ccccescecce coves 
Gadsden, Ala.............. 


Alabama River. 


Montgomery, Ala. ... .... 
Selma. Ala.......-.....+++- 


Tombi ghee River. 


Columbus, Miss........... 


Demopolis, Ala 


Black Warrior River. 
Tuscaloosa, Ala.......... 


Brazos River. 


Kopperl, Tex ..........05+ 
Waco, TeX 2.2.2.2. ceeceees 


Highest water. 


Stage. 


22. 


6 


32.6 
22.4 


44. 
40. 


nw 


~~ 


49. 
56.! 


6.5 
10. 


o- 


Lowest water. 


© 

tL 

3 

® 

Date. Stage. Date. - 

a 

= 
Apr.6...... 0.5 | Aug. 6......... 5.5 
Dec. 31...-. 1.0 | Nov. 11-20...... 5.5 
Jan. 18...... 0.1 | Nov. 29-Dec.3. 6.1 
Dec. 31 ..... 1.2 | Nov. 11,12...... 9.8 
Jan. 17..... 1.0 | July 1 ......00. 11.8 
Jan. 15.... —8.5 | Aug. B.......00- 2.2 
Jan. 1 ..... —2.3 Aug. 5,6... 12.0 
Jan.13..... 0.2 Aug. 10,11...... 11.0 
June 3..... —1.6 Dec. 13-31..... 0.0 
June 3..... ©.4 | Aung. 1 .ccocscoce 1.6 


111 months. 


*8 months. 


Annual range. 


310 months. 


Stations. 


Heights of rivers ab ve zeros of gages, 1901—Continued. 


Highest water. 


Stage. 


Brazos River—Cont’d. 


Booth, Tex?..........++. 


Red River, North. 


Moorhead, Minn§... ... 


Columbia River. 
Umatilla, Oreg 


The Dalles, Oreg........ 


Willamette River. 
Albany, Oreg 
Portland, Oreg 

Sacramento River. 
ted Bluff, Cal 
Sacramento, Cal 


49 months. 


ee 13.0 
9.1 


22.1 


37.5 


oes 30.4 
oe 20.8 


20.1 
28.2 


56 months. 


Date. 


May 27 
July 9. 


May 31 


June 1. 


Jan. 15 


§Jan.17.... 


+June 3 


Feb. 20..... 


Feb. 25 


Lowest water. 


© 

_ oe 

= 

— 

vn 

Date. - 

ev 

® 

. ——— 

| 

RE | 1.4] 
a ee 7.9 | 
Nov. 30.. 6.8 


(Oct. 26,28,29,31.2) 4, 
2Nov 2 § 11.8 


weet eeene 


Aug. 10-Sept.9.| 4.7 
Oct. 21,28 ...... 8.1 
Sept. 14-18...... 3.2 
Sept. 21, 22...... 15.3 


| Annual range. 
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